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ueen of the Atlantic 


The superior comfort and speed of the Lock- and operating efficiency, tried and proven 
heed Constellation has made it the ruler of the through nearly four thousand million passenger 
Atlantic by popular acclaim.* miles, makes it the leader on twelve global 
And too, the Constellation’s greater range airlines. 


* The Lockheed Constellation carries twice as many passengers across 
the Atlantic every month as all other types of transport combined 
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wise men 
fly KeL:>M 


For nearly thirty years now, K.L.M. have been 
speeding travellers and freight along the air- 
ways of the world. 

Leading men in business, industry, art, politics 
and sports know that flying K.L.M. results in a 
considerable saving in time and, therefore, 
money by reason of the regularity, comfort and 
dependability offered by the World’s Oldest 
Airline, whose courteous service and quiet 
efficiency have been a tradition for nearly 
three decades. 
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It's time 





you, 


too, 


The world’s first airline 
to achieve its 
30th anniversary. 





flew K.L.M. 
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Société Nationale de Constructions Aéro- 
nautiques du SUD-OQUEST is manufacturing 
a series of forty such eighteen-tonne twin- 
engined commercial transports for the 
French airline companies. 
The Company is also working on two 
versions for export : 
— one powered with PRATT 
& WHITNEY R-2800 B43 engines. 
— the other with PRATT 
& WHITNEY CA. 18 engines. 


Airline companies of various countries are 
currently being consulted on the interior 
layout of these airliners. It will be possible 
to begin deliveries during the first months 
of 1950. 


cu SO.30.D 


DOGIETE NATIONOLE DI 



















; 








win 
wil” 
re 


DUNLOP RUBBER Co. Ltd., 
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some of the aircraft 
components made by 





DUNLOP 


Aviation Division, COVENTRY 

















he Canadair Four ... fen 
the highest porfoumamce at the Coweat 
cot of amy foun-engimed aircraft 
Tramn-Camada Cin times amd aoow 
tosewe Britioh Quevrean Cirmarys 
equipment on ain Uimeo that 


Canadair Limited 


MONTREAL, CANADA 





CHECK THESE 
NAVION FEATURES 





1. INTER-CONNECTED AILERON and rudder 2. LARGE, SLOTTED, HIGH-LIFT FLAPS xive 


controls permit steering with wheel the Navion the slowest, shortest landing 
alone, But you have rudder when you of any plane in its class. Roll only 
want it. $50 feet 





4. NAVION'S ALL METAL, thick-skinned 
construction assures safety and low 
maintenance cost. Durable enamel finish 
standard 


3. FULL VISION CABIN. Seven large win 
dows permit: you to see in every direc- 
tion. No dangerous blind spots while 
flying or taxiing. now 





6. ROOMIEST CABIN. 42"° wide: 94" long; 
Quiet... well ventilated... 
Baggage space up to 


5. LARGE, STEERABLE NOSEWHEEL, oversize 
tires, sturdy trieyvele landing gear, wide 52” high 
wheel tread and high ground clearance smartly styled 
make landings easy 180 Ibs. 





7. FLEXIBILITY OF PERFORMANCE. 155 mph eruising speed. 800 mile range with 
optional reserve tank, Smoothest air ride. No tail-wagging even in rough air. 
No other plane offers such intelligently chosen and completely engineered com- 
bination of features. Write us today for illustrated booklet or demonstration 





RYAN AERONAUTICAL COMPANY, SAN DIEGO 12, CALIFORNIA, U.S.A. 
Cable address: RYANCO, SAN DIEGO 





ANCO S.A. CHINOOK FLYING SERVICE LTD. 
5, Avenue Kléber M a Tavist aid 

PARIS XVIt, FRANCE Ate wl i sae y ee 

Cable Address : CALGARY, ALBERTA, CANADA 


ANDAIRON, PAR! FRANCE 


HINDUSTAN AIRWAYS Co., LTD. PRETORIA LIGHT AIRCRAFT CO. 
LTD. 








Wing Comdr. Wr B. Ridley Mr. Pet 3 jer W 

General ager Managing Director 

4 Clive Ghat Street ry ' Air P.O. Box 1027 
CALCUTTA, INDIA PRETORIA, ION OF SC 1 AFRICA 
Cable Address : Cable Address : 

INTERWAYS, CALCUTTA, INDIA -LACO, PRETORIA, UNION OF SOUTH 


AFRICA 
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| The T.C.A. Canadair Skyliner “North Star” 


PYE LIMITED are manufacturers of 
multi-way plugs and sockets as supplied 


to the first B.O.A.C. Canadarrs. 
<—_ 


PYE LIMITED + 


The world’s largest airport can 
remember all communications 
electronically—with Dictaphone 
Belt Recording Machines. 


Like so many of the nation’s 
leading airports, La Guardia 
has found that it pays to make a 
permanent, accurate record of all 
traffic control communications 
as well as tower-pilot conversa- 
tions. 

In case of an investigation re- 
sulting from accidents, misunder- 
standings or personnel error, Dic- 


taphone Belt recordings offer 
on-the-spot, word-for-word  tes- 
timony ! 

Dictaphone Belts are easily 


DICTAPHONE CORPORATION 


RADIO WORKS + CAMBRIDGE 


Memory at La Guardia Field ! 


ENGLAND 


They Have an Electronic 





easily accessible for 


filed, too 
playback or transcribing ! 


Covering All United Airlines 
Radio Circuits, too ! 


You'll find, like United-—-one of 
America’s leading airlines—that 
Dictaphone Belt Recording Ma- 
chines are an integral part of 
modern day aviation. 


Youll find, that Dicta- 
phone Corporation has both the 
experience and facilities to serve 
you in all problems connected 
with the recording of communica- 
tions in the aviation field! 
Dictaphone* stands ready to 


serve you ! 


too, 


INTERNATIONAL 
DEPARTMENT 


420 Lexington Avenue, New York 17, N. Y. 


word 


* The 


mark of Dictaphone Corporation, 
other 


dictating machines and 


DICT APHONE is the 


registered trade- 
Electronic 
and 


ma hee rs of 
sound-recording 


reproducing equipment bearing said trade-mark. 
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United’s field service men, strategically located around the globe, are 
available on short notice to offer expert advice and assistance on operat- 
ing problems. ° 

Always informed on current production and latest installations, these 
service experts help operators everywhere in the swift procurement of 
correct spare parts and tools. Under emergency conditions, these spare 
parts are only a few days by air from anywhere. 

These service men have won a reputation for quick and helpful service 
which is as dependable as the engines, propellers and aircraft built by 
United Aircraft Corporation. 

These services help the operator to achieve the maximum in safe, 


trouble-free and profitable performance. 


UNITED AIRCRAFT 


EAST HARTFORD, CONNECTICUT, U.S.A, 


European Office : 4 rue Montagne-du-Parc, Brussels, Belgium 





PRATT & WHITNEY 
ENGINES 


HAMILTON STANDARD CHANCE VOUGHT SIKORSKY 


PROPELLERS 


AIRPLANES HELICOPTERS 
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The up-to-date aeroplane for business purposes. — Also suitable for feeder 
transportation, charter and air taxi operations, etc. All-metal twin-engined 


Czechoslovak Metal and Engineering Works, National Corporation 


AVIATION SALES DEPARTMENT 


Prague XVII — Jinonice. Tel. : 46546, 57082, 47854. Telegr. : Kovoaero Praha 
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four-seater with retractable undercarriage. 


Fast — Reliable — Economical. 


Information and Sales : 
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ROME, VIA BISSOLATI 20 — TELEGRAMS 


* 
International and Italian air routes 


Bookings in Switzerland by Swissair and all travel agencies 











takes off and lands 
on a handkerchief 





PUBLIPRESS 


Powering 


Leading Airlines of the World 


BD ar FRANCE 


AIR-INDIA LIMITED 


al AMERICAN OVERSEAS AIRLINES 


B-0-A-C 


BRITISH OVERSEAS AIRWAYS CORPORATION 


S 
SSR EASTERN AIR LINES 


Aaa: wy, y nn ay Ye 


G ION LLL LN MLE MLL LILO ALL YA 


g PANAIR DO BRASIL S.A. 


QANTAS EMPIRE AIRWAYS LTD. 


wee *: 


é ROYAL DUTCH AIR LINES 


FWA Trans Wort AIRLIME 


... WRIGHT CYCLONE 18 BD ENGINE 


A The Wright Cyclone 18 


the Lockheed Constellation is operated by 


these leading airlines of the world : Air France, 


Air-India, American Overseas Airlines, British 


Overseas Airways Corporation, Eastern Air 


Lines, Linea Aeropostal Venezolana, Pan 
American World Airways System, Panair do 
Brasil, Qantas Empire Airways, K.L.M. Royal 
Dutch Airlines, Trans World Airline. 

A To date these airlines have logged 2,000,000 
flight hours on the Cyclone 18 to provide 


Aeronautical Corporation - Wood-Ridge, New Jersey 
EXPORT DIVISION, 30 ROCKEFELLER PLAZA, NEW YORK 20, NEW YORK, U.S.A. 


power plant for 


evidence of its reliable performance and 
economical operation... 

A... reliable performance trom forged steel 
crankeases, low tension ignition, forged alu- 
minum cylinder heads and steel barrels with 
aluminum fins. 

A ... economical operation from the direct in- 
jection of fuel into the cylinder combustion 
chambers. 

A No engine in its power range has been proven 
so thoroughly in airline service as the Wright 
Cyclone 18 


POWER FOR AIR PROGRESS 


A O'viSiON OF 


Curtiss YS WRIGHT 
FIRST IN FLIGHT 
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On long-distance routes the Seandia nor- 
mally accommodates 24 passengers but by 
changing the armchairs from one type to 
another, the accommodation ean be con- 
verted to 32 seats in less than half-an-hour. 
This possibility allows the Seandia to be 























operated economically and with a mini- 




















————— mum time loss in every special case. 
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SVENSKA AEROPLAN AKTIEBOLAGET : SAAB AIRCRAFT COMPANY : SWEDEN 
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That wouldn’t be funny at all 


At the beginning of last December, the 
U.S. Army, Navy and Air Force established a 
so-called Armed Services Petroleum Procure- 
Headed by Colonel L. E. 


Cotulla as Executive Officer, the agency aims 


ment Agency. 
to establish a “modest fuel reserve” to carry 
the Services over any emergency or interim 
period. The size of this reserve has not yet 
been determined. 

This report was followed by news of a more 
alarming nature at the beginning of January, 
when United Press announced that the U.S. 
Air Force was running short of fuel, and that 
additional supplies would probably have to 
come from the stocks allocated for civilian 
use. According to U.P., the Armed Forces 
Petroleum Procurement Agency has asked the 
oil industry for thirteen million barrels of 
aviation gasoline and 1,658,000 barrels of jet 
fuel for the next six months. 

There are forty-two gallons to the barrel. 
In other words, the U.S. Air Force requires, 
for the next six months, a quantity of fuel 
which would fill 4,925,088,000 pint bottles. 
Thus if New York’s population of 10 million 
had to effect the transportation in milk bottles, 
each man, woman and child would have to 
carry 493 bottles. 

In view of this quantity, it is not surprising 
that the U.S. Office of International Trade has 
deemed it ration 


necessary to shipments 


abroad. As a matter of fact, exports for the 
last three months of 1948 were limited to 
1,200,000 barrels. 

Whether this United Press report is entirely 
confirmed or not, is beside the point. Where 
What does it all 


Do the Americans fear that their 


there’s smoke there’s fire. 
signify ? 
oil reserves may soon be exhausted ? 
Prophecies that the world’s oil supplies, 
and particularly the U.S. reserves, will give 
out one day have accompanied the young oil 
industry almost since its hour of birth. Ever 
since Colonel E. L. Drake first struck oil in 
1859 at Titusville, Pennsylvania, experts have 
been worrying about an ultimate doomsday 
for the oil industry. Prognostics have varied 
between 100 and 20 years. In 1922 the U.S. 
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Greater depths have to be drilled year by year (based 
1947, 


on “Facts and Figures” for American Petroleum 


Institute). 


Black columns: deepest drilled depths. White line : 
deepest producing depths. 
Pipes ready for a new well to be sunk at drilling 


station No. 516 at Asishbekov, Baku. 

























Bureau of Mines foresaw a drying up of U.S. 
oil wells within eighteen years. 

Considered from a psychological standpoint, 
this nightmare of humanity is understandable. 
It cannot be maintained that the last three 
generations have been sparing in their use of 
crude oil and its products. 

In 1890 the French oil industrialist and 
aviation pioneer, Henri Deutsch de la Meurthe, 
suggested using gasoline engines for dirigible 
balloons. Ten years later, at the first Aero- 


nautical Congress, he declared : 


“Gasoline furnished the first practical 
solution of the problem of automobile 
locomotion. I feel sure that it will also 
furnish the first solution of the problem 


of aerial locomotion.” 


Whether or not this constituted publicity 
for the oil industry, it has nevertheless yielded 
a rich harvest. Gasoline became the chief 
product of the oil refining industry. <A 
ayo people did not know 


hundred years 


exactly what to do with crude oil. In order 


that this odd gift of nature should not be 


wasted, it was rubbed into the skin and 
advocated as a sure cure for all kinds of 
ailments—rheumatism, gout, cancer... even 


housemaid’s knee. From the modest produc- 
tion of crude oil in 1880, about 10.3 per cent. 
of gasoline was gained ; 75.2 per cent., thus 
almost the entire remainder, was illuminating 
oil. In 1946, however, 40.5 per cent. consisted 
of gasoline, with the illuminating oil almost 
“going out” with 6 per cent. 

And 


“Facts and Figures” 


aviation gasoline ? According to 
for 1947, the statistics 
published by the American Petroleum Institute, 
the U.S.A. 


amount 


consumed in 1948 the relatively 


of 1,448,373 
Meanwhile, this amount 


modest gallons of 


aviation gasoline. 
covered the entire necessities of civil aviation, 
private flying and all Government aircraft 


(Army, Navy, Coastguard, etc.). Eight years 


later, however, the consumption by the 
scheduled airline companies alone had risen 
to three times this number: in 1946 the 


U.S. airline companies consumed a total of 
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295,065,483 gallons. Aircraft without oil and 


its by-products ? Despite all science’s plans 
for the future, this would soon mean the end 
of powered flight. Reciprocating engines are 
100 per cent. dependent on gasoline, and gas 
turbines, whether turbo-jets or propeller- 
turbines, are in the same boat, for their fuel 
is kerosene, another crude oil distillate. True, 
rocket aircraft may run on fuels not at all or 
only slightly related to crude oil. However, 
apart from the Bell X-1 and the Douglas 
“Skyrocket,” which are only experimental 
anyhow, there are hardly any rocket aircraft 
yet on the wing. And as for nuclear power 
plants, these are still the object of scientific 
research and are not likely to make their 
appearance for quite some time. 

Meanwhile, there are other reasons for 
which people cast worried glances at the 
world’s fuel gauge. Not only does oil yield 
fuels for engines, but it is also the stimulant 
of the budgets of all civilised countries. The 
fact that British financial experts have predicted 
a steady decrease in the national deficit, and, 
as a result of the recently promulgated four- 
year plan, anticipate a credit of {100 million, 
is largely thanks to the greatly improved 
And the 


significance of oil in connection with import 


situation of the British oil business. 


politics is illustrated by Denmark’s new 
import plan, on which mineral oils figure to 


the extent of 51.9 per cent. of the total. 


Revolvers or slide rules ? 


The old when the 
reserves of crude oil would be exhausted was 
given new World .War II. 
During 1946, when the U.S. airline companies 


began establishing aircraft-mile records, the 


guessing game as to 


impetus after 


U.S. oil business started feeling uncomfort- 
able. Around the end of 1947 and the begin- 


During the 1948 oil shortage, Chicago formed the ‘Five- 





Gallons (millions) 


300. ———________—_——— — —— 11.4 











| 
‘ eee es a 
0 MS tee ee 
1932 33 34 35 36 57 38 59 40 414243 44 «45 46 


Aviation gasoline consumption by U.S. scheduled air- 


lines (based on **Facts and Figures” for 1947, American 
Institute). 


domestic. 


Petroleum 
Black 
Striped areas : 


areas: 


foreign and territorial. 


ning of 1948, these feelings were translated 
into words. One spoke of “the oil crisis” 
and “the oil situation.” And once again the 
press was well filled with estimates of “proved 
the 


tested by 


reserves.” ‘Proved reserves” indicate 


amount of oil, discovered and 
drilling, that can be exploited economically 
by methods existing at the time the estimate is 
made. Estimates ? Ask any qualified oil expert 
whether a single one of these prophesies has 


ever come true. His answer will be very brief. 


Gallon Can Brigade.” 
rele e 
y-180 
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As was to be expected, people finally agreed 
to the formula which is summarised as follows 
in the 1948 “Oil and Petroleum Year Book” 


(Walter E. 


Skinner, London) : 


“During 1947 the demand for crude 


oil and its products reached an un- 
precedently high level, but the industry’s 
efforts to meet consumers’ requirements 
were seriously hampered by shortages of 
materials of all kinds, particularly of steel, 
which have restricted the supply of field 
equipment, tankers and especially refinery 


plant.” 


In order not to be a laughing stock the 
slide-rule specialists had to agree on_ this 
formula, for when the smoke blew away it 
was seen that the U.S. “proved reserves,” 
despite the tremendous increase in oil produc- 
tion during 1947, had increased considerably. 
The entire American production amounted 
with 
1,748,772,000 barrels in 1946, but the reserves 


to 1,896,679,000 barrels, compared 
had simultaneously increased by 614,125,000 
to 21,487,685,000 barrels. 

Nevertheless, the Oil and Petroleum Year 


Book, 


continues with the words: 


which contains all this information, 


“The abundance of oil in the Middle 
East area and the rapid rise in consump- 
tion in the Western Hemisphere should 
the 


lead to an important change in 


direction of movement of world oil 


supplies in due course. It is expected 
that the Middle East fields will supply 
Europe and the East, the requirements of 


which hitherto have been largely satished 


by oil from the American continent. 
Owing to the increased domestic demand 
the U.S.A.’s surplus for export has 


become progressively smaller and that 
country has now arrived at the position 


of being a net importer on balance.” 


Here lies the focal point of all discussions 
and calculations, but, simultaneously, too, the 
possibility that a 50-year-old fight between the 
U.S. and British petroleum industries may 
come to a close. It seems as though there was 
a desire to bury the hatchet once and for all, 
and to agree upon a friendly and _ useful 
division of the world... but, of course, in 
order to be able to start jointly a new battle, 
for in no other domain can a better application 
be made of the old Russian revolutionary 
slogan : *‘No laurels for the victor, no tears 
for the vanquished ; forwards, forwards !” 

En passant, it should be noted that these 
battles transpired and still transpire in a some- 
what different way than wide circles of the 
general public tend to assume. Novels and 


films of adventure have considerably distorted 
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Transporting petroleum products by rail is a dangerous job. On January 19th, 1949, 





one of these trains exploded near Trieste, resulting in ten killed and twelve seriously 


injured, 


the true image of the oil industrialists’ lives. 
There is no doubt that the pioneers sometimes 
revealed an amazing lack of scruples... just 
as innumerable other business tycoons did 
during the second half of the nineteenth 
century. There is no doubt that they resorted 
to dumping in order to acquire sales areas, 
sold oil to the Chinese for less than the pro- 
duction price, and marketed it at ceiling prices 
in their own country. It cannot be denied 
that they did nat always choose the gentlest 
of methods for obtaining special advantages 
as regards sales, transportation and acquisition. 
But if the oil magnates had really played 


around with poison, daggers, explosives and 


revolvers as much as certain merchants of 


sensation would have us believe, then they 
would have had no time left for earning money. 

Granted, the oil rush of the ’80’s included 
many a globe-trotter, adventurer and fairy 
prince. But precisely the most successful oil 
pioneers, by their very sobriety, debunk much 
of the nonsense related and written on the 
subject. 

John Davison Rockefeller used to say about 


himself : “1 am a man of figures. If you can 


learn how to make them talk, they will reveal 
to you many a harsh truth and unveil what 
Was Rockefeller 


When he was sixteen years 


the future holds in store.” 
an adventurer ? 
old he got his first job as an errand boy and 
general help at a grocer’s, Hewitt & Tuttle, 
in Cleveland. An ideal employee, he did not 
confine his activity to running errands and 


occasionally helping behind the counter, but 





John D. Rockefeller (left), founder of Standard Oil and 
numerous philanthropic organisations, died on May 


23rd, 1937, aged nearly 98. ° 


Dutch-born William Henry Deterding (right) merged his 
Royal Dutch with the Shell Transport & Trading Co. ot 
Marcus Samuel (later Lord Bearstead), became a British 


citizen and was later knighted. 





A tanker on the way from the Suez Canal to Abadan, Persian Gulf. 


applied himself to book-keeping, correspond- 
ence work, and those finesses of transport- 
ation which later formed the cornerstone of 
his many-billion-dollar business. After three 
months, his boss raised his salary by 50 dollars 
a year, and when he was seventeen he was 
made head accountant. Mr. Hewitt was 
amazed to see that this youth had nothing 
more to learn. He had a flair for picking from 
the invoices those for commodities which 
might become cheaper, and never failed to 
have them reduced. He avoided court cases, 
acquired a bank credit for the firm, and worked 
as though the profits were destined for his 
own pocket. r 

On September 26th every year, Rockefeller, 
old and wrinkled, raised the flag above his 
Pocantico Hills mansion, in memory of the 
day on which he got his first job with Hewitt 
If Rockefeller had had his 


own way, we might now be buying our oil in 


& Tuttle in 1855. 


Hewitt & Tuttle barrels. For there is no 
doubt that Rockefeller would have done the 
same for Hewitt & Tuttle as he did later for 
the Standard Oil Co. of New Jersey-——-working 


hard and intelligently all day, and attending 





World production of crude petroleum, according to 
“Facts and Figures’’ for 1947 of the American 
Petroleum Institute. ( Does not include production of 
related fuels: natural gasoline, benzol, power alcohol and 
synthetic mineral oils made from coal and shale. ) 


COUNTRY 1946 IS75 to 1946 


North America ! (Thousands of Barrels) 








Canada... ' 7,250 120.876 
Mexico a 49,212 2,234,186 
Trinidad 20,000 330,983 
U.S.A. . 1.731.889 33.221, 800 
Other . . 4 175 1.309 

Total . . 1,808,526 35.909, 244 

South America 

Argentina . . 22,500 BOS8.544 
Bolivia. ; 375 3.382 
Brazil! ‘ ; 70 345 
Colombia. ‘ 22.250 393,155 
Ecuador . 2,400 39.001 
Peru 12,500 344.877 
Venezuela ‘ 388.200 3,596,700 

Total 448,295 4.746.004 
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1946 1875 to 1946 
COUNTRY (Thousands of Barrels) 
Europe 
Albania 725 9,162 4 
Austria 4,500 36,470 
Czechoslovakia .— ISS 3,628 3 
France ; ; 1O0 13.177 
Germany (old frontiers) 4,583 83.430 * 
Hungary .. fe oe 4 5,220 34.014 
Italy . . Roe » ea 75 3,215 4 
Poland ta ; R60 2 277,579 
Rumania $2,450 1.132.177 
Great Britain. sh 525 3.551 
U.S.S.R. bE @ a 166.827 5,662,179 
Other . ‘ i 568 654 
Total. . é. 216,621 4 7,274,416 4 


! Tneludes Central America. 
2 Present frontiers. 
* Data not available estimate ineluded in total. 

4 U.S.S.R. production in Asia excepting Sakhalin (in- 


cluded in Europe). 
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1946 1875 to 1946 


COUNTRY (Thousands of Barrels) 








jwia 
Bahrein Islands 8,000 85.374 
India ‘ 2.500 | , io 
Burma 500 4 $38,250 ® 
China 600 1.990 3 
Iran 146,500 1.591,896 
Iraq 41,900 320,476 8 
Japan : ; 1.550 96,559 4 
Duteh East Indies 40,000 1,139,055 * 
Sakhalin * , 6,000 58,680 
Sarawak and Brunei ‘ 6.000 a 
Saudi Arabia . 60.500 112.902 
Total ‘ 314,050 3,940,162 
i frica 
Egypt 5 9,200 98,610 
Other ‘ 25 270 
Total ‘ 9.225 YR, 880 
fustralia and New Zealand 5 50 
Other undistributed 15 1,244 





World total 
Total outside U.S.A. 


2.796.737 


1,064,848 


51,970,000 
18.748,200 


129 











Pipeline in Iraq. The Near and Middle Kast area possesses about 40 per cent. of the world’s reserves, but supplied 


only 11 per cent. of the world’s requirements in 1947. 


The U.S.A., which has only 30 per cent. of the reserves, 


covered 30 per cent. of world requirements during this period. 


the Baptist church in the evening. Old 
Hewitt made a big mistake when he refused 
this promising young boy’s two requests for 
a 1oo-dollar raise. 

An adventurer ? At the beginning Rocke- 
feller was highly reluctant to enter the oil 
business. He wanted to be a greengrocer. 
Vegetables were safe, and oil was speculative. 

The life story of the Dutch and later British 
oil king, Sir Henry Deterding, runs along 
rather different lines. The Royal Dutch Oil 
Co. was not founded by him. After having 
worked as an accountant for the Twentsche 
Bank and the Trading Society at Medan and 


Oil fields around Baku. 


Penang, he joined the already {£300,000-strony 
Royal Dutch on May 15th, 1896, at the age 
of thirty. 

By working almost day and night he made 
himself the indispensable co-operator of the 
founder and managing director of Royal 
Dutch, J. B. Kessler, who, in his will, left 
Deterding the free management of his company 
after his death. Deterding was the prototype 
of a dry calculator. Nothing gives us to 
believe that he had very much heart. And, 
even though he once stated that money did 
not bring happiness, he never practised phil- 
anthropy as Rockefeller did. Nor is it to 


























be assumed that the audience he requested 
from Pope Pius XI, which the latter accorded, 
made him any saintlier. It is most likely that 
he left the Vatican with as few results as when 
he left Walter Teagle, Managing Director of 
Standard Oil, with whom he conducted fruit- 
less merger negotiations in 1907 in New York. 

There is no doubt that the multi-millionaires 
of oil were far from being angels, but there 
is no point in calling them bandits, which 
many people tend to do. It is possible that 
the same thought may have occurred to some 
of them as did to the French oil pioneer, 
Emile Deutsch, who said : “The greatest misfor- 
tune that can befall a man is—to discover oil.” 


The world runs on oil... but not always smoothly 


“Workers of Baku! Like the coal of 
the Donets bed, the oil of Baku is a 
driving power behind the Communist 
world revolution. The international pro- 
letariat depends upon the workers of 
Baku for the immediate and regular supply 
of oil to the Soviet factories... Workers 
of Baku! Millions of proletarians have 
planted their hopes in you. They need 
oil, more oil and still more oil. It is 


”» 


your job to give it to them... 


This appeal, quoted by Apostol and Michel- 
son (“La Lutte pour le Pétrole et la Russie,” 
1920), was made by the Soviet revolutionaries 
when they took over the town of Baku from 
the White Russians. It shows that the thirst 
for oil was not confined to the West. 

Newspaper reports of the last two weeks 
reveal that this thirst has not been quenched 
in the meantime. In Hungary, the managers 
of the Hungarian-American oil concern, 
MAORT, were sentenced to death for “con- 
tinued sabotage of Hungarian production.” 
In Austria, Russian engineers are conducting 
a feverish search for oil in the Vorarlberg 
area (on the basis of a right acquired by the 
Russians to carry out oil research throughout 
Austria). In the Russian-occupied zone of 
Germany, all Anglo-American oil concerns 
have been seized and incorporated into the 
Soviet “Derunapht” production and refining 
company. In Sumatra, Communist units of the 
Republican army set fire to the oil installations 
at Djambi before the Dutch troops arrived. 

It would be a slight exaggeration to speak 
of a perfectly peaceful oil situation. But the 
neuralgic points are confined to the Near and 
Middle East. Despite all the differences of 
opinion arising in connection with estimates 
of world oil reserves, it is a fact that gigantic 
reserves are slumbering in Iran, Iraq and 
Saudi Arabia, whereas the reserves of the 
U.S.S.R. are generally thought to be smaller. 

In October, 1948, Kadje Nouri, as spokes- 
man for the Persian Government, stated that 
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CALIFORNIA 


numerous Persians were uneasy about Ame- 
rica’s indifferent attitude towards Persia and 
her apparent lack of interest in the question 
of Persian oil. Kadje Nouri ought to consider 
himself lucky if this is his only worry. 

Before World War I the Germans turned 
their eyes longingly towards the oil wells of 
the Near and Middle East. But they had 
no luck. In World War II Hitler seemed to 
be following the tracks of Kaiser Wilhelm II’s 
“Baghdad railway.” When he reached the 
Balkans in the spring of 1941, the Allies 
thought that his next move would be across 
the Bosphorus. The magazine ‘“‘La France 
libre” at that time published an article entitled 
“Le Pétrole dans le Proche-Orient.” The 
Free French press distributed this article in 
the form of a pamphlet and supplemented its 
title with the words: “Un des facteurs qui 
manqueront a Hitler pour gagner la guerre.” 
However, although Hitler would probably 
have still lost the war even if he had obtained 
the oil of the Near and Middle East, he would 
nevertheless have been able to continue it 
for a longer time, and the Allies would have 
had to pay dearer for their victory. 


- 


Is there any need to fear that the world’s 
oil reserves will soon dry up ? After examin- 
ing the situation one is inclined to answer in 
New discoveries are being 


After three 


the negative. 
announced ‘almost every day. 
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The chief petroleum sources of the world. Total world production in 1946 ‘ 


was 2,796,737,000 barrels, of which the U.S.A. supplied 1,731,884.000. 


years of prospecting in the Egyptian part of 
the Peninsula of Sinai, a well blew in a few 
days ago, which is now yielding 5,000 barrels 
daily. 
produced, it is hoped that newly discovered 


In Turkey, where no oil has yet been 


wells will make the country independent of 


imports within a few years. Shell Oil is 


Floating oil-drilling installation offshore from Galveston, 
Gulf of Mexico. 














INTERTZCAVIA 


hopeful about new wells now being sunk in 
Queensland, Australia. Something on the lines 
of an “oil rush” is reported from Saskat- 
chewan, Canada. ‘ 

Besides this, it is doubtful whether aviation 
would have any need to worry even if no 
new oil sources were being discovered. The 
synthetic oil industry is still in its infancy, and 
believes to hold three trump cards : oil from 
natural gas, oil from shale, and oil from coal. 
Moreover, oil is known to lie at the bottom 
of the Gulf of Mexico and off the Califor- 
nian coast, where companies are at present 
staking millions on hitting the jackpot. 

It is evident, therefore, that other reasons 
underly the American export restrictions and 
the re-organisation of production and distri- 
bution. 

What was probably the biggest private inter- 
national business transaction of 1948 was the 
acquisition by Royal Dutch-Shell, the big 
Anglo-Dutch oil combine, of a $250 million 
loan through its New Jersey subsidiary, Shell 
Caribbean Petroleum Co. In other words, it 
looks as if American money is going to 
finance British competition. Or is it that this 
competition no longer exists between the two 
When Rockefeller and Deterding 


were rearing their companies, their first care 


countries ? 


was to merge with neighbouring competitors 
in order that they could turn to more serious 


tasks. Are their successors about to follow 


in their footsteps ? 


13] 








Cather 


“C” for “Charlie” is only a few 
square miles of water, sometimes unpleasantly 
rough water, with nothing to distinguish it 


from the surrounding fourteen million square 


on bok 


miles of North Atlantic Ocean. But to air- 
line pilots, Station “Charlie” is an important 
piece of water. It is the duty post of the 


United States Coast Guard Cutter “Bibb,” 


ICAO’S THIRTEEN OCEAN WEATHER STATIONS on the North Atlantic. 


ys 
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perhaps the best known of the ships which 
ocean weather 


Civil 


man the thirteen floating . 


stations of the International Aviation 
Organisation. 

Every inch of the white-painted “Bibb’s” 
327 feet of length is stressed for strength, 
every pound of her 2,600 tons is carefully 
distributed to make sure that she is seaworthy ; 
precautions which are very prudent. For at 
Station “Charlie” the great Atlantic storms 
that come out of the west and north sweep 
on their way to Europe. 

The seafarer and airman know that winter 
weather can be just about as bad on the North 
On this 


heaviest travelled stretch of water in the world 


Atlantic as anywhere in the world. 


there may be fifty ships on the surface and 
thirty passenger aircraft in the air. There may 
also be three or four separate storms churning 
the ocean. 
the “Bibb” 


those storms are and where they are likely to 


to tell ships and aircraft where 


be in several hours’ time. 
The “Bibb” is one link in the chain that is 
licking North 


across the ocean are the ships of eight countries, 


Atlantic weather. Scattered 
paid for by ten nations who co-operate through 
ICAO. 

The 


caster’s delight. But now, with meteorological 


Atlantic isn’t exactly a weather fore- 


reporting stations on both sides of the ocean, 
supplemented by the ocean weather stations, 
forecasts are tolerably good. 

In the day of wind and wood, the seafarer 
took his chances with wind and waves without 
the benefit of forecasts. It is probable in any 
case that the most precise knowledge of future 
weather conditions would have done him no 
good in the slow-moving sailing vessels. But 
when the age of steam and steel came along, 
larger and stronger ships lessened his vulner- 
ability ; he could ride out the most severe 
Atlantic storm. Then the aeroplane introduced 
a third dimension to weather forecasting- 
altitude--and air services placed a_ great 
premium on a knowledge of weather. 

Thus in 1936, when the airlines of four 
nations began making plans for regular trans- 
Atlantic schedules, they began the quest for 


better information on Atlantic weather. Despite 


VOLUME IV MARCH, 194% 


That is one of the chief jobs of 
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the tact that there were hundreds of weather 
reporting stations in the United States and 
Canada, and hundreds more in Europe, most 
reports stopped at the water’s edge. Information 
was available from certain merchant vessels 
on the Atlantic, but, asan ICAO meteorologist 
put it, “although many of these reports were 
accurate enough so far as they went, they 
certainly didn’t go far enough. Sea traffic 
keeps to very well defined lanes, and _ this 
meant that the actual coverage of the Atlantic 
was confined to these lanes. We could never 
rely on getting information from the high 
latitudes, for example. Secondly, the only 
successful way of analysing air masses is by 
upper air soundings, which merchant ships 
never provided. Actually, the ocean station 
vessels assign top priority to this. Surface 
temperature and pressure are important, but 
airliners levels from 


usually fly at 5,000 
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RELEASING A 100-GRAM BALLOON to which a copper wire is attached for tracking by the ship's radar. This balloon does not carry a radiosonde. 


to 20,000 feet, and not just above the sea.” 

One company-——Air France Transatlantique 

-made use of a weather ship, lent to them by 
the French meteorological office, during the 
testing period. 
the possibility of sending out weather ships, 
but no practical steps were taken. When war 
began in 1939, the belligerent powers tem- 
porarily gave up any interest in trans-Atlantic 
civil aviation. At the same time American 
merchant ships were kept in port because of 
the United States Neutrality Act. Ships of 
other nationalities cut off their weather reports 
because of fear of submarine attack if they 
gave away their positions by radio. But in 


1940, when American factories began to 
deliver military aircraft and the Neutrality Act 
was amended, some action became necessary 
to fill in the reporting gaps. 


The next step was taken jointly by the United 


INTER OCAVIA 


Other nations had talked of 








Kingdom and the United States. The U.S. 
Coast Guard sent out cutters (including the 
“Bibb”’) to man two ocean stations between 
Bermuda and the Azores, and the British put 
two weather ships to sea. During the next 
few years more and more stations were added, 
and by V-E Day eight were in operation. 
The most spectacular expansion occured in 
the next few months when Allied armies and 
air forces were shifting across the Atlantic to 
face Japan. By the end of this operation, 
twenty stations were being maintained in the 
The ships helped 


to improve the safety of transoceanic flying 


North and South Atlantic. 


by serving as search and rescue bases and 
check 


providing better weather reports. 


navigational points as well as_ by 


All sorts of ships were used during the war 
for ocean station duty, and crews of com- 


fortable -vessels such as the “Bibb” could 
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but usually didn’t—consider themselves for- 
tunate. Among others, there were cutters, 
frigates, corvettes, yachts, trawlers, landing 
craft, even Great Lakes freighters. Oddly 
enough, although these ships, cruising slowly 
around the confined quarters of their stations, 
were “sitting ducks” for submarine attack, 
only three ships were sunk—three British 
ships in 1940, and an American cutter which 
disappeared without trace during a radio 
report. U.S. Coast Guard officers don’t lay 
their relative immunity to kindness on the 
Nazis’ part. They suspect that the U-boats 
had broken the weather reporting code, and 
found the reports so useful for their own 
purposes that they considered the ocean 
station vessels an involuntary but effective 
adjunct of the Nazi navy. 

With the war’s end and the de-emphasis on 
military operations as such, it was necessary 
to establish ocean station vessels for increased 
civil air operations. Authorisation to imple- 
ment a weather ship programme proceeded 
slowly, and dne by one the numerous ships 
fulfilling a strictly military requirement return- 
ed to port. Finally the “Bibb” was almost 
alone at Station “Charlie.” Weather reports 
started to come in from merchant vessels, but 
the forecasters found that, without reliable 
upper air reports, the complicated patterns of 
isobars they continued to draw on their North 
Atlantic weather charts began to bear less and 
less resemblance to reality. Inevitably, fore- 
casts became more unreliable. 

By 1946 the commercial airlines flying the 
North Atlantic were feeling the loss of the 
weather ship reports. They found that it was 
necessary to carry larger fuel reserves, and 


correspondingly fewer paying passegers. After 


INDICATIONS OF THE APPARENT SURFACE WIND, as 
measured by the anemometer on the ship’s yardarm, 
and of the ship's heading. From these data the weather 
man is computing the actual wind velocity by correcting 
for the ship's heading and speed. 
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AUTOMATIC RECORDINGS OF HUMIDITY, TEMPERATURE 
AND PRESSURE are made from the signals received from 


the radiosonde as it ascends. 


ICAO technicians decided that a minimum of 
thirteen ocean stations was necessary for safety 
and regularity of flight in the North Atlantic, 
the Organisation called a meeting in London 
and put the problem before those countries 
The result 


was a ten-nation agreement to put the ships 


interested in trans-Atlantic flight. 
back out to sea. Ireland and Portugal were 
to make annual monetary contributions ; 
Belgium and the Netherlands agreed to operate 
one station jointly, as did Canada and the 
United States, and Norway and Sweden and 
the United Kingdom. The remaining ten 
stations were allotted to France (one), the 
United Kingdom (two), and the United States 
(seven). With ten nations concerned in the 
entire plan, co-ordination was obviously neces- 
sary, and this job was assigned to ICAO. 

Agreement was easy enough ; the difficult 
part was getting the ships out to sea. The 
deadline of July 1st, 1947, for completing the 
network was not met. For one thing, the 
smaller European nations had reconstruction 
problems and, as well, ran into many technical 
troubles because they had no prior experience 
with weather-ship operations during the war. 
Finally, technical difficulties were conquered 
and all the European stations were manned by 
the end of 1948. American difficulties weren’t 
technical but financial ; Congress had origin- 
ally refused to vote the Coast Guard enough 
money to operate seven-and-a-half stations 
and, as a result, only three-and-a-half were 
operating by the end of the year. The current 
timetable calls for the network to be complete 
by the middle of 1949. 

The “Bibb” and her marine companions 
are on the North Atlantic primarily for weather 


duty, but they have other duties as well. The 


INTER-SCOAVIA 


“Bibb” is a floating signpost of the Atlantic. 
She carries a 750-watt radio beacon, operated 
for twenty minutes in each hour, which has a 
reliable range of 200 miles and is frequently 
picked up from four times as far—a radio 
beacon which tells the airlines “You're not 
alone in the great Atlantic,” which announces 
to the navigator “‘Here’s a chance to get an 
accurate fix, even if you are far away from 
land.” 

But for the world at large, the “‘Bibb’s” own 
personal reputation does not come from being 
a floating signpost. It comes from what its 
probably the ship’s most .spectacular—and 
fortunately least used—rdle, that of being a 
floating search and rescue base. For the 
general public, the “Bibb” story began on a 
cold, grey October dawn in 1947, when the 
overloaded, antiquated flying-boat “Bermuda 
Sky Queen,” bound for Newfoundland from 
Ireland, found herself bucking unexpected head- 
The air- 


craft was carrying a passenger and crew list 


winds with her fuel running out. 


of sixty-nine persons, including women and 
children, The harried pilot, watching the 
pointers on his fuel gauges heading towards 
“Charlie” 


maps and made some quick decisions. He 


“Empty,” found Station on _ his 
made a forced landing on the wind-driven 
waters beside the cutter. In spite of waves 
as high as thirty-five feet, the precision- 
trained crew of the “Bibb” worked for a full 
twenty-four hours to carry every person to 
safety. 

Rescues at sea are nothing new to the 


The “Bibb” herself has been 


involved in several, her most recent one being 


weather ships. 


the saving of forty men and a dog from the 
water-covered deck of the Portuguese fishing 
schooner “Gaspar.” A British weather ship 
rescued the crew of a Norwegian freighter 
sinking off the Scottish coast. The Canadian 
ship sailed into the ice pack west of Greenland 
to free a fishing schooner. 

Conspicuous on the “Bibb” is the rescue 
equipment—two pulling boats, a Captain’s 
gig, a motor self-bailing surfboat, rubber life 
rafts, rocket and line-throwing equipment. 
Particularly useful is a type of floating rubber 
suit which a member of the crew dons during 
a rescue. With high seas it may be impossible 
to put a boat into contact, and then the man 
in the rubber suit swims across, towing a life 
line. Rubber life rafts were all-important 


during the flying-boat rescue, because a 


wooden boat might have crashed into the 
hull of the “Sky Queen” and sunk her. 
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indeed in 


The ‘“Bibb’s” 


handling her rescue equipment, and it gains 


crew iS expert 


its expertness by long practice---an old and 
proven Coast Guard habit. When the ship is 
in port, boat drill may be expected every day. 
At sea, whenever conditions permit, life- 
saving “dry runs” are carried out. The cutter 
may be cruising at 15 or 16 knots when, 
suddenly, a life preserver appears in the sea 
Quickly, 


the cutter loses way ;. within three or four 


and “Man Overboard” signals ring. 


minutes a boat is launched and is off to the 
life preserver which supposedly marks the 
man overboard. 

Less spectacular is the ‘“Bibb’s” 


for 


availability 


to answer requests information from 


passing aircraft. Every hour of the day she 


maintains a careful watch on four radio 
channels—the calling and distress channel 
of 500 kilocycles, the aircraft emergency 


frequency of 140.58 megacycles, the route 
frequency used for air-ground communications 
over the North Atlantic, and on the 118.1 
megacycle band which military aircraft use. 
The “Bibb” will also maintain guard, if she 
is requested, on 116.1 megacycles, a frequency 
used mainly by British aircraft. 

the airliners overhead 
the 


watching for their calls ; know that they can 


Crews of passing 


know that ocean station vessels are 
expect an immediate answer to any of their 
questions. They may want spot weather 
reports, they may be unable to reach their 
base with the limited-weight radio equipment 
they carry and would like the “‘Bibb” to pass 
the message on for them, or they may want a 
position determination by means of the ship’s 
radar, perhaps even a rough radar check of 
The “Bibb” 
is always ready to reply, and is kept busy 
For the 


Station ‘Charlie,’ which is near the most 


their course and ground speed. 


doing it. Atlantic-—particularly 


travelled air route from Europe to America— 
is a busy place, and the “Bibb’s” 
has 


phosphorescent green spots which denote air- 


radar crew 


known times when five or six of the 
craft in flight appeared together on the radar 
scope. 

Communications and search and rescue are 
important for the ocean stations, but the heart 
of the “Bibb’s” work 


little rooms, one on the boat deck, the other 


is contained in two 


just behind the bridge. On the boat deck is 
the weather shack, containing equipment which 
automatically records the radiosonde data as 


the balloon climbs through the upper atmo- 
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sphere. In here is the equipment which reports 
on surface temperature and wind strength 
and direction. In here, too, is an accurate 
mercury barometer, usually unreadable as the 
“Bibb” pitches and tosses heavily in the 
Atlantic waves, and an aneroid barometer 
which works in spite of them. 

Every three hours the “Bibb” radios surface 
weather conditions back to shore and every 
six hours upper air observations are added. 
Twice a day free balloons are sent up, tracked 
by a surveyor’s theodolite. Twice a day 
complete radiosondes are launched. The work 
begins in a large room behind the weather 
shack. 


neoprene ballon with helium from a pressure 


There a meteorologist fills a six-foot 


tank (hydrogen isn’t used because of danger 
of explosion in the confined space). Then the 
radiosonde, which looks like nothing more 
than a cardboard carton of milk, is attached 
below the balloon, and below that again goes 
a peculiar, cross-shaped metal foil gadget which 
is the radar target. One wall of the room rolls 
up, the balloon is taken out to a catwalk and 
launched, and the radiosonde automatically 
reports back on the temperature and pressure 
and humidity of the air through which it 
passes as the balloon climbs. Now the little 
room behind the bridge comes into use. There, 
a tracking radar with a 12-inch screen follows 
the the 


Minute by minute the operator reads off the 


radar target tied below balloon. 


bearing and the distance. At times balloons 
have been followed in this way as far as an 
altitude of 80,000 feet, and a distance of 
nearly one hundred miles (the average height 
to which a radiosonde balloon climbs before 
bursting is around 60,000 feet). Behind, in the 
weather shack, the ‘Bibb’s” 


check the automatic recording instruments as 


meteorologists 


WIND DIRECTIONS AND VELOCITIES are noted on a 


chart so as to be promptly available for aircraft request- 


ing Intest data on upper air winds, 
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TRACKING THE BALLOON BY RADAR go as to obtain data 


on the weather in the upper levels. 


the radiosonde reports back on the weather 
conditions it is encountering. In his little 
room behind the bridge the radar operator is 
watching for flares of phosphorescence as the 
the the 
balloon’s position three times every minute. 
the 


the automatic reports of the radio- 


rotating beam on screen marks 


Then comes co-ordination of the two 
results : 
sonde, the position reports of the radar, the 
two together giving a complete picture of 
how the upper air winds are moving the 
balloon about 

the the 


weather bureau personnel on the ‘‘Bibb” have 


With co-ordination of readings, 
read the story of upper air conditions at 
Station “Charlie.” They radio this story back 
to Washington at the speed of light. Here the 
reports are incorporated into the international 
teletype reporting networks, and go on their 
way to the airports where the forecasters are 
waiting to make use of them in drawing up 
their weather maps. The final stage is the 
weather briefing, when an airline crew is told 
of what conditions it will encounter, what 
winds, what precipitation—information from 
which the crew can plot its trip accurately 
and safely. 

Fundamentally, the benefits of the ocean 
station vessels go right back to that airline 
But the 


weather ships do more than this. As an ICAO 


crew and to the trip it is taking. 


official pointed out, ‘the fact that ‘the ships 
are even out on station proves that the nations 
of the world really can co-operate effectively to 
make international flying safer, and if they can 
do it for aviation they can do it for many 
other purposes.” 

(Part II follows in the next issue.) 
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The Northrop X-4, the U.S. Air Force’s 
newest research aircraft, took off from the 
Muroc Field air base, in California, for its 
At the 


controls was one of the manufacturer’s most 


first light on December 16th, 1948. 


valuable test pilots, 28-year-old Charles Tucker, 


the Northrop B-35 and 


who also tested 
B-49 tailless bombers, and has now been given 
charge of the X-4 flight test programme. 
Like the X-1 and X-2 types built by Bell 
Aircraft Corp., and the projected X-3 of the 
Douglas Aircraft Co., the Northrop X-4 is 
also of the series of high-speed aircraft being 
developed for the U.S. Air Force. The letter 
“X” in the designation signifies that it is a 
pure research aeroplane. All these aircraft are 
designed for very high speeds and are part of 
a research programme drawn up by the 
U.S.A.F. and the National Advisory Committee 


for Aeronautics. The aim is to obtain research 


data of practical value, which will be useful 
in designing new types of aircraft. 

Whereas the Bell X-1 is 
supersonic speeds up to 1,700 m.p.h. at about 
X-2 for still 
higher speeds, and the Douglas X-3 for 
3 at altitudes 


designed for 
80,000 feet altitude, the Bell 

velocities corresponding to Mach 
between 200,000 and 300,000 feet, the Northrop 


X-4 has been developed only for high subsonic 
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Northrop X-4 


speeds. Its use is primarily for stability and 
control investigations in this speed range. 

\s can be seen from the accompanying 
illustrations, the X-4 does not remain absolute- 
ly true to the classical “flying wing”’ tradition 
of Northrop. The aircraft has a swept-back 
wing which is very thin but nevertheless has 


a relatively large chord. It is astonishing that 


Northrop test pilot Charles Tucker, who has been 


entrusted with flight-testing the Northrop X-4. 


INTER TOAVIA 


the two main landing wheels of the tricycle 
undercarriage can still be retracted into the 
wing. Usually, the slender aerofoil section 
common to high-speed aircraft precludes the 
use of an undercarriage retracting into the 
wing, and calls for retraction into the fuselage 
sides, so that a narrow-track undercarriage has 
to be selected, which is certainly undesirable 
in view of these aircraft’s high landing speeds. 
The pilot’s seat is of the ejector-type and 
extremely narrow. The fuselage runs to a 
sharp point at the rear, on which there is only 
a rear-sloping fin and rudder unit, and no 
elevator or horizontal stabiliser. Whereas the 
rudder is used for controlling the aircraft in 
yaw, the functions of the ailerons and elevators 
are performed by what are known as elevons, 
control surfaces located on the wing trailing 
edge outboard of the flaps, which act like 
elevators when deflected in the same direction, 
and as ailerons when deflected in opposite 
directions. Elevon control, incidentally, is 
also fitted to the Northrop B-3; and B-49 
tailless aircraft. 

It goes without saying that all the technical 
details of the X-4 are thickly veiled in secrecy. 
About the only data so far released concern 
the span of 25 feet., length of 20 feet, and the 


gross weight of approximately 7,000 lbs. 
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Power is furnished by two Westinghouse 
turbo-jet engines, which are located in the 
sides of the fuselage. The exact designation 
of these engines, which have separate air inlets 
and jet outlets, has not yet been given. Probably 


a good guess, however, is that they are 


Westinghouse J-30s of 1,600 lbs. thrust, or 


eventually the stronger J-35 version of 


3,000 Ibs. thrust. The fuel supply of 239 
gallons is contained in six wing tanks and two 
containers positioned behind the pilot’s seat. 


This supply allows the X-4 to fly for 15 minutes 


with both engines delivering maximum output. 
During its first flight the tiny Northrop 
“flying laboraty” flew for 18 minutes, which 


indicates that the engines were well throttled 


down. No attempt, therefore, has yet been 


made to set up a speed record with the X-4. 
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“Frankfurt tower calling Big Easy 429. You 
are cleared for take-off.” 

Captain Louis W. Baker and his co-pilot, 
Lieutenant Thomas J. Frazier, heave a sigh 
of relief. They have been in the cockpit for 


over a quarter of an hour, waiting for the 


OPERATIONS ROOM AT RHEIN-MAIN BASE, FRANKFURT, 


which is reminiscent of wartime days when tired crews filled the shack 24 hours a 
day. Captain Louis W. Baker, of Allentown, Pa., second from left. and his co-pilot. 
Frazier, of Johnson City, Tenn., first from left, are briefed 


Lieutenant Thomas J. 
for their next flight to Berlin. 





the scene of busy activity 


clearance signal. Following tower instructions 
they roll slowly to the beginning of the runway, 
repeatedly checking their wrist-watches against 
the aircraft clocks. The Skymaster’s four 
engines are idling (no pilot likes idling engines, 


either for himself or his engines...) and two 


Main. 


the latest forecasts. 


minutes ago another C-54 took off in front of 
them, carrying nearly ten tons of coal for 
Berlin. 

At long last--and exactly at the prescribed 


time-—-Lt. Frazer can pull back the four 


throttles. Captain Baker, both hands on the 
wheel, lifts the heavily loaded aircraft into the 
air with no apparent effort in about twenty 
seconds. 

Communications with the tower are res- 
tricted to a minimum ; a lot of talking would 
be superfluous ; every man on the air-lift 
knows his job. Prior to departing, the pilots 
of C-54 Number 429 went through the routine 
briefing, together with the other crews 
of the entire block. The day’s work on the 
air-lift is shared among separate blocks— 
noon block, evening block, midnight block, 
and so on. 

If the same radio rules were applied as to 
regular international airline operations, the 
radio network would soon be dangerously 
overloaded, and there’s no saying what the 
consequences couldn’t be. It must be remem- 
bered that normal operations over the 300- 
mile Frankfurt—Berlin route mean over 
twenty aircraft constantly on the wing, taking 
off and landing at intervals of only three 
minutes. 

Captain Baker throttles his engines as soon 
as the C-54 leaves the runway. Always climb- 
ing, he banks left whilst the co-pilot switches 
over from Frankfurt tower to prepare for 
The 


aircraft climbs at constant speed up to cruise 


receiving the beacon at Darmstadt. 


altitude. The Darmstadt signal is already 


fading out, and Frazier switches over to the 


CAPTAIN BAKER CHECKS HIS FLIGHT CLEARANCE with an operations officer at Rhein- 
His take-off and landing times have to be perfectly co-ordinated with those 
of the other C.54s8, so that despatches can be made without mutual danger at three 
to four minute intervals. Lt. Frazier is with the chief of the weather service, obtaining 
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radio range at Aschaffenburg, sets the radio compass and adjusts the auto- 
Altitude is 6,500 feet. For once, the weather is 
This Baker, 


all his previous air-lift runs (he has done “only” about forty return flights 


pilot to the new course. 
good, and there are hardly any clouds. astonishes for on 
to Berlin) the weather has always been bad over Germany, venting its spite 
chiefly on the Berlin Corridor. He’s just beginning to feel bored when 
Frazier announces that they are over Aschaffenburg. They now steer by the 
Fulda range, and Baker peers at the underlying terrain to pass the time. He has, 
gradually had enough of the entire air-lift procedure, the dead-set flight path, 
the constant repetition, the perpetual uniformity of the whole show. He feels 
that it robs a pilot of his dignity—not only he thinks this, incidentally, but the 
majority of his buddies, too—and inwardly curses the deadly monotony of this 
transport business. 

He is usually on the job for twelve hours at a stretch. During this period he 
has to haul ten tons of coal, foodstuffs and other freight at least three times into 
besieged Berlin, take off six times at 2,700 r.p.m. and 45 inches boost, throttle 
down six times to 2,500 r.p.m. and 40 inches at the end of the runway, climb six 
times at 160 m.p.h., make six headings for Darmstadt or Wannsee, make six. 

“We're over Fulda,” Frazier reports, simultaneously switching over to the 
Tempelhof range. Baker again tries to find something interesting in the sur- 
roundings. They are at least in the Corridor now, and in another seven minutes 
Big Easy 429 will be over the Russian Zone. Frazier picks up the microphone 
and calls the co-ordinating centre at Frankfurt : “Big Easy 429, six thousand five 
hundred feet. May I enter Russian Zone.”’ The answer comes through almost 
immediately and, after a snappy “Roger, out,” Frazier nods to his captain. The 
latter is now well awake, and his eyes never leave the terrain rolling out below. 

The Frankfurt call was a small formality which air-lift crews agree to readily, 
for it is nice to know whether the Soviet Air Force is going to stage fighter 
exercises again in the Berlin Corridor. Evasive manoeuvres with a heavily- 
loaded four-engined aircraft are not so simple, quite apart from the fact that 
neither Baker’s nor his co-pilot’s previous flying instruction had included anything 
in this line. Should it be necessary to make an emergency landing in the Russian 
Zone—though nobody expects anything of the sort to happen with the proven 
C-54—it is comforting to know that Frankfurt is following every stage of the 
trip. As it happens, Frazier knows only too well that the Russian occupational 
authorities are never in a hurry to let Western rescue squads enter their zone, 
and that it can take days or even weeks before a crew in this predicament finally 
regains the home base. It should therefore not be held against him if he keeps 
a closer check on the engines than during the first part of the trip, and shows a 
lively interest in the work of the flight engineer, sitting behind and to his left. 
C-54 No. 429’s four engines have marked differences of age, and although engine 
number one has done only 17 hours 46 minutes since its last overhaul, numbers 
three and four have both operated for over 7oo hours. They are running every 
bit as sweetly as the others, but Frazier prefers to glance now and again at the 
starboard wing so as to spot oil leakages or similar fatigue signs in good time, 

“Yaks,” Baker drones, pointing with his chin to two small dots accompanying 
Big Easy 429 at considerable distance and slightly higher. His subsequent 
remarks are lost in the roar of the engines as he slides open his window to keep a 
better check on this undesirable fighter escort. But Frazier and the flight engineer 
seem to have understood him, for both nod their heads and smile grimly. 

The two Yaks don’t seem to feel like performing tricks for the Americans 


today, and Baker resumes his contemplation of the ground below. A few big 


WHAT'S THE USE OF THE WORLD’S BEST WATCH if 


split second ? Prior to taking off, Baker and his crew check their watches with the time given by 


it doesn't show “ofticial air-lift time” to a 
the tower. The centre photo shows Baker receiving last minute briefing from a German weather- 
man. Good flying weather is rare in the Berlin Corridor, and over half the time is logged during 
instrument conditions. Below, the mobile canteen is visiting arriving air-lift crews, who are not 
permitted to leave their aircraft during unloading operations. 
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FREQUENT TAKE-OFFS WITH EXCESSIVE LOADS more strain than 
usual on the engines of air-lift machines. Even though only engine replace- 
ments and minor repairs are carried out at Frankfurt, a large stock of 


Periodic 


place 


engines and spares has to be maintained to keep the C-54s flying. 
overhauls of engines after 200 hours are made at Burtonwood, England. 


FASSBERG IN THE BRITISH ZONE has a rail siding to bring fuel trucks right 


to the edge of the field so as to speed up fuelling operations. U.S. tanker 
ships are unloaded on to the railways at Bremerhaven for air bases in 
northern Germany. or on to barges for bringing the fuel to Frankfurt 
and Wiesbaden. 


CHANGING TYRES IS PART OF THE DAILY JOB of air-lift maintenance crews. 
Excessive take-off weights, frequent landings and bad runways are the worst 
enemies of aircraft tyres. Frankfurt. Berlin and the other air-lift bases 
therefore keep gigantic stocks on hand, to be ready for any eventuality. 
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fields, seemingly uncultivated or newly ploughed, interest him particularly. 
Hundreds of furrows criss-cross them and disappear into a dense wood. “Tanks,” 
Baker murmurs laconically. ‘They weren’t there yesterday.” After that he 
remains silent, but it is evident from his expression that he is considering the 
report he will give, with all details, to the intelligence officer when he gets back 
to Frankfurt. Tanks bore him stiff, personally, but intelligence officers are odd 
people and show a holy delight at such reports. 

In the meantime Frazier has contacted Tempelhof air trattic control and 
Baker, who has been listening with one ear, throttles the engines down and 
yawns. It’s all too easy when the weather is good. The aircraft crosses right over 
Tempelhof. Gradually losing altitude it heads for the beacon at Wedding 
right bank ... a mile and a half in front is Big Easy 518, which took off three 


minutes before No, 429 ... another right bank... and now the approach to the 


runway. Baker can never land at Tempelhof without making a juicy remark 
about the mental qualities of the aviation authorities of the 1,000-year-old Reich. 
“I wonder what hit Goering when he decided to stick a seven-storey building 
smack in the middle of the approach lane. Had I known five years ago that we 
were going to have the air-lift, you can bet your life that building wouldn’t be 
bothering us now.” 

No sooner has Big Easy 429 landed than a jeep, bearing a “Follow Me” sign 
in prominence, rushes towards it. Baker follows it obediently, finally coming 
to a halt on the unloading apron. In contrast to the uneventful flight, things now 
get really busy. Two jeeps screech to a stop. Mechanics clamber out of the 
first one, set up their ladders and start on the engines. The flight engineer helps 
them, telling the specialists what he observed during the trip. As he has nothing 
wrong to report and no repairs have to be executed, the job ts soon over. Baker 
and Frazier have since walked towards a second jeep, out of which climb 
an air trathc control man and somebody from the met service. Here, too, reports 
and instructions are rapidly exchanged. A tractor backs towards the aircraft, 
pushes a big Army trailer up to the wide door, and unloading proceeds without 
loss of time. 

Another vehicle approaches, ‘“‘manned” by a pretty girl who hands the crew 
coffee and doughnuts. A highly unpopular but very necessary regulation stipu- 
lates that crews have to remain with their aircraft during unloading operations. 
At the beginning of the air-lift it did not exist, with the result that crews had to be 
sought in every corner of the airfield—and delays threatened to make a snafu 
of the entire system. Nowadays everything is run with mechanical precision. 
(If a pilot is not ready for landing at the exact prescribed time, he is retused 
permission to land and has to return, with his entire load, back to where he came 
from. What he hears there from his superiors is easy to imagine. But the yarns 
spun in the evenings by his buddies in the canteen probably suffice to convince 
him that it is best to be punctual.) It is to mitigate this rigid discipline that the 
girl and her mobile canteen have been installed at the field. 

Baker, his mouth crammed with doughnut, looks melancholically at No. 429. 
He looked at the flight engineer’s log during the flight, and knows that the 
airframe has only another thirty hours to go before being overhauled. This 
means a separation. There are no longer any major overhaul bases left in Europe, 
except for engines, which are sent to Burtonwood, England, after every 200 
hours. The aircraft themselves, which undergo only routine checks for tyres, 
small repairs and general maintenance, must go back home to the U.S.A. after 
1,000 hours. 

Baker starts thinking. If he could get himself the job of flying her back to 
the U.S. 
to his family at Allenstown, Pa. He makes up his mind that, in any case, he'll 


Besides meeting a few pals in New York, it would also mean a visit 


give the matter some serious attention. 
In the meantime the unloading has finished and the tower is already giving 


the time for the return trip. 
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TWELVE HOURS’ DUTY, TWENTY-FOUR HOURS’ RELAXATION, 
is the rhythm of air-lift crews’ lives. All flight personnel 
are accommodated at the airfields, where lounge quarters 


of varying degrees of luxuriousness are at their disposal. 
There is hardly time for a snack during working hours, but 


in the relaxation period crews really rest. 
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ENGINES DUE FOR OVERHAUL 


are detached and replaced on the 






xpot. Air-lift mechanics, often 





assisted by Germans, have estab- 
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lished records for quick engine 


replacement. 



























































AIR-LIFT C-54 OPERATIONS FROM FASSBERG, in the 


British Zone, shown on the planning board. General 





Lucius D. Clay (centre), American Military Governor in th 
Germany. is briefed by Lieutenant -Colonel T. M. Downs, 

R.A.F. liaison officer. and Colonel Jesse Auston (left), \I 

commanding the 313th Troop Carrier Wing at Fassbery. th 

rel 
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Once again, Baker, Frazier and the flight I 

. ar 
engineer take their places in the cockpit, waiting ne 
for the clearance instructions to come through me 
the earphones. It is the same as two hours int 
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Determination of Runway Lengths for International 


Civil Aerodromes 


By Emile ALLARD, 


Professor at the Universities of Brussels and Liége, 
Member of the Royal Belgian Colonial Institute. 


Aircraft which are the finest in every respect will be condemned to 
the hangar if no runways enabling them to take off and land are available. 
\nd even if a projected airway network will clearly work wonders for 
the commercial development of a certain region, it may just as well 
remain on paper if the region does not possess the requisite aerodromes. 
It is therefore with every justification that governments of small and 
large countries appropriate colossal sums for the development of their 
national aerodrome installations. Meanwhile, if these installations are 
meant to have not only local significance, but to serve the cause of 
international civil aviation, then it is indispensable that the nations 
co-operate together and agree on certain international standards. To 
organise such international co-operation is the purpose of the Interna- 
tional Civil Aviation Organisation, ICAO, which, for the phase of inter- 
national air transport under consideration here, has three divisions : 
Aerodromes, Air Routes and Ground Aids Division (AGA) ; Airworthiness 
Division (AIR); and Operations Division (OPS).* 

Assigning the work to three different divisions enables unrelated 
problems to be sharply separated from each other, though none the 
less making for simultaneous progress in different spheres of this 
extremely wide domain. But it also has disadvantages. It is therefore 
with pleasure that we give the floor to one of the few experts who runs 
no risk of ever losing his over-all view of the entire problem. 

Professor I:mile Allard, who is 66 years old, can look back upon 
40 vears of aeronautical activity. Already in 1909, upon completion 
of his engineering studies at Li¢ge University, he acquired the first 
pilot’s licence to be issued in Belgium ; and in the following year he built, 
together with the brother of the present Minister, de Brouckére, the 
first Belgian aeroplane. In 1916, thus during World War I, he escaped 
from German-occupied Belgium, worked together with Eiffel at the 
Aerodynamics Research Institute in Paris, and later offered his services, 
as a pilot and instructor, to the Belgian Air Force. In 1919 he was 
nominated Professor at Brussels University, and in the following year 
he was appointed engineering expert by the Belgian SNETA organisation 
for promoting civil aviation, which subsequently, with the aid of King 


Commissioned by the Belgian Minister for 


take-offs and landings. 





Albert I, led to the formation of the CENAC organisation for extending 
this work to the Congo, and ultimately to the establishment of the 
SABENA airline and the SABCA aircraft-manufacturing concern. 

As early as 1920, Allard went to the Congo, to make preparations 
Ligne Roi Albert, ” the first flving-boat service between Leopold 
’ air connections 


for the “ 
ville and Stanleyville. And in 1925-26 he “ staked out ’ 
between Belgium and her equatorial colony : three adventurous journeys, 
through the Nile Valley, along the west coast of Africa, and across the 
Sahara (which had only shortly beforehand been crossed for the first 
time by an automobile). He was in charge of the technical department 
of the Belgian Air Authority from 1921 to 1931, and subsequently 
accepted an appointment which he still holds today: Aeronautical 
Adviser to the Belgian Ministry of Communications. He has always 
distinguished himself as the head of the Belgian delegations to ICAN 
sessions, the Air Committee of the League of Nations, the Chicago 
Conference, and the plenary sessions of PICAO and ICAO. He represents 
the Ministry of Communications on the Board of Directors of SABENA. 

His main interests have always been connected with airways to the 
Congo, that rich but remote colony where the aeroplane has rendered 
inestimable services : whereas it requires ten months to transport an 
item of freight by railway, ship and native porter from the port of 
Matadi to Costermansville, the aeroplane can do*the same job in as 
many hours. Costermansville, however, is situated at about 1,450 metres 
above sea-level, and the development of civil aviation services to such 
high-altitude areas--which are to be found not only in the Congo, but 
also in Central and South America 
which are closely connected with questions of altitude and climate. 
To have presented them in a generally valid form, as a supplement to 
the studies of ICAO, is the merit of the present paper. 

Even those readers who find themselves unable to follow the author’s 
conclusions right to the end, will nevertheless find it profitable to 
assimilate the first section, the guiding thoughts. The problem of aero- 
drome installations for international civil air transport is sufficiently 
important for them to take this trouble. The Editor. 


occasions aerodrome problems 


This problem forms distance in which to stop without over- 


the Colonies to study the possibilities of 
developing the aerodrome installations in 
the Congo, I was immediately confronted 
by a problem. Whereas the Colonial Govern- 
ment, as the body responsible for building 
the aerodromes, desired, with justification, 
to have the runways as short as_ possible 
for economic reasons, the airline companies 
desired, with no less justification, longer 
and longer runways in order to ensure safe 


* In this connection reference is also made to the report on 
the work of the Aerodromes, Air Routes and Ground Aids (AGA) 
Division of ICAO during its Third Session of 1947 (Doc. 4809, 
AGA/558), Art. 2.1.1.3.3. of which recommends a 5 per cent. in- 
crease in runway length for every 300 metres of density altitude. 
Suitable corrections for abnormal temperature conditions have been 
discussed, hitherto without result, by the Special Committee on Tem- 
perature Accountability in Doc. 4643, AIR/510 and OPS/510. 
The fundamentals of the AIR standards entering the present 
picture are contained in this paper, namely in Table I and formula 
(10). The pertinent Operating Limitations under 4.2.2 of the 
proposed OPS Standards (Annex 6 to the Convention on Inter- 
national Civil Aviation) state, in brief, that all limitations 
concerning take-off weight, aerodrome altitude above sea-level 
and runway length, mentioned in the certificate of airworthiness, 
must be taken into account. 
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the nucleus of the present paper, in which 
it is aimed to determine the lengths that 
should be given to runways at international 
civil aerodromes. 


I. GUIDING THOUGHTS 


1. The correct length of a runway is obtained 
by adding together two distances : 


a) that required to accelerate the aero- 
plane from a standing start to the 
point at which the take-off safety 
speed is reached ; 


b) that required to decelerate the aero- 
plane from its take-off safety speed 
to standstill. 

In effect, if an aeroplane is prevented, 
for some reason or other, from taking-off 
once it has reached its take-off safety 
speed, it must have in front of it sufficient 
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shooting the runway. 


The calculations which follow are based 
on the “ Airworthiness Standards and 
Recommended Practices’”’ (Document 
3031, AIR/181) issued by the Airworthi- 
ness Division of the International Civil 
Aviation Organisation. In this connection 
a contradiction can arise, insofar as an 
aeroplane may be given a certificate of 
airworthiness in accordance with the 
AIR standards mentioned above, but 
another ICAO division—that for Aero- 
dromes, Air Routes and Ground Aids 
(AGA)—may deny to the same aeroplane, 
runways of sufficient length to enable it 
to maintain the degree of safety attri- 
buted to it by this certificate of air- 
worthiness. We shall attempt to eliminate 
this contradiction, which actually does 
exist for certain types of aeroplane. 
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Factors determining distances a) and b) 


At a_ given 
depends on : 
1) the speed that must be attained at the 

end of the take-off run ; 
attainable during the 


altitude, the distance a) 


”) the acceleration 
take-off run. 
The distance 4) depends on : 

1) the speed at the beginning of the dece- 
leration ; 

2) the magnitude of the negative acceler- 


ation selected. 


a) Accelerated ground run 

The speed to be reached at the end of the 
take-off run is given in article 2.3.3.2 of the 
ICAO standards mentioned above: 


V, = 1.15 Ve, (1) 


(We shall disregard the twin-engined aero- 
planes here, as the relative ICAO conditions 
lead to shorter runway lengths.) 

V’., is the minimum speed at which the 
aeroplane can be airborne, thus the stalling 
speed, when the wing flaps are in take-off 
position. It amounts to 


: Pe 3 = 
in Visp Cr a 
r 

C,, is the lift coefficient during the take-off, 
and changes by only a very slight amount 
from one aeroplane to another. In conse- 
quence, the speed to be attained at the end 
of the take-off run is completely determined 
by the wing loading, P/S. 

The attainable acceleration depends on 
the engine power available. 

Meanwhile, as we shall see later, [CAO’s 
Document 3031, AIR/181, in_ stipulating 
minimum rates of climb, enables us to deter- 
mine, for each example of wing loading, the 
minimum power, in horsepower per kilogram 
of aeroplane weight, an aeroplane must 
have at its disposal. It follows, therefore, 
that the attainable acceleration, too, is a 
function of the wing loading. 


b) Decelerated ground run 

The negative acceleration is dependent 
on the braking process selected. We can 
assume that modern braking devices enable 
a deceleration of 0.2 g to be realised. 


Conclusion 

The lengths of runways having to serve 
aeroplanes built to ICAO standards, depend 
on the wing loading of these aeroplanes. 


Influence of altitude above sea-level 
The altitude of the aerodrome 
sea-level plays a part here, as the air density 
varies with altitude. A decrease in air den- 
sity leads to higher take-off speeds, conse- 
quently necessitating longer runways. 


above 


Prognostics and assumptions 

The greater the wing loading P/S, the 
longer the runways have to be. But what 
wing loadings can reasonably be expected 
for the next years ? 

Two indications point to 
exceeding 500 kgs. per sq.m. : 


values not 


a) The four-engined Lockheed “ Constel- 
lation” cruises at 527 km/hr. with a 
wing loading of 275 kg./sq.m., the 
corresponding power loading amounting 
to 7.35 kg./CV.!. Assuming future 
aeroplane designs will fly at the same 
altitudes and that their aerodynamic 
characteristics will not change very 
much (which is probably true), then a 
wing loading of 500 kg./sq.m. would 
lead to a cruising speed of 


712 km. /hr. 
This greater speed would call for more 


powerful engines: the corresponding 
power loading would be reduced to 


Pp 527 
y = 135 > ‘i 5.43 kg/CV 
(le 


This value appears to be attainable, 
but the speed of 712 km./hr. could 
hardly be exceeded with the power 
plants available today. 

4h) The Bell X-1 supersonic research aero- 
plane ? is designed to attain a speed of 
2,730 km./hr. at an altitude of 24,400 
metres ; its wing loading amounts to 
490 kg./sq.m. 


II. AERODROMES AT ALTITUDE ZERO 
OF STANDARD ATMOSPHERE * 


1. Calculations will be effected for wing 
loadings amounting to 100, 200, 300, 
400 and 500 kg./sq.m. 


' INTERAVIA, Review of World Aviation, Vol. 1, No. 1, p. 44. 
(The Model 749, newest version of the ‘“ Constellation,’ has a 
wing loading of 311 kg./sq.m., a cruising speed of 520 km./hr. and 
a corresponding power loading of 8.4 kg./CV. A wing loading of 
500 kg./sq.m. would, in this case, result in a cruising speed of 
700 km./hr. and a power loading of 6.25 kg./CV. Ed.) The 
abbreviation CV, standing for cheval vapeur, is used here to denote 
metric horsepower. 

* INTERAVIA, Review of World Aviation, Vol. I, No. 8/9, p. 75. 


2. Maximum Ji/t coefficients shall have the 
following values : 
2.0 at take-off 
1.5 with wing flaps up 


» 


_ 


> at landing 


3. The formula 


yf . 9 
S = » p ( L maa V2 (3) 
furnishes, for each value selected for P/S, 
the following speeds : 
Ixy = stalling speed with wing flaps in 
landing position 
Vs, stalling speed with wing flaps in 
a) en-route position 
b) take-off position 


1. Starting with these speeds, ICAO’s Docu- 
ment 3031, AIR/181, stipulates in article 
2.3.4, definite rates of climb for five flight 
conditions. 


5. After obtaining these rates of climb, we 
shall calculate the engine power, Wy, (in 
kgm/sec), necessary for attaining them. 
The equations for climbing at an angle 
@ are: 


P cos @ 


¢ — 


; - I 
Wa PV sin @ oP Cp S ys 


We shall make cos @ equal to unity. 

The rate of climb is v V sin @ 

By dividing the left and right members 
of the second equation by those of the first, 
we obtain 

Wu Cp 
v+-.-V 4 
p a “ 

For the lift/drag ratio of the aeroplane, 
thus for the quotient C,/Cp, we shall 
assume the following values : 


15 with wing flaps up ; 
6 in landing configuration ; 
9 at take-off ; 
8 during landing approach. 
* Standard atmosphere is characterised by a pressure of 760 mm. 
of Hg, a temperature ¢, of 15°C at sea-level, and the temperature 
law tz (15-0.0065/2) °C (z altitude in metres above sea-level). 


It enables standard values to be determined for temperature, 
pressure and air density at varying altitudes. 





SYMBOLS 

Cp Drag coefficient P» Full-load take-off weight V5 Flying speed at altitude zero y, Acceleration at end of 

Cr Lift coefficient p Barometric pressure of standard atmosphere ground run 

Ci, Lift coefficient at take-off . gga of rolling friction a — son an 0 Angle of ascent 

Cc Coefficient of the force exert- —_*, “ngine power (in kgm/sec) > ae ee 
ed by a control surface r Propeller thrust W, Effective engine power gmat eas 

D Drag To Se ee = the be- nW (in kgm/sec) p Air density 

e Runway length (‘‘ accelerate T pe Roath gsi ag pow W, Maximum take-off power (in pr Density at the altitude up 
stop distance ’’) stipulated - a an accelerate run kgm/sec) at altitude zero of to which take-offs can still 
by ICAO ! Temperature ; standard atmosphere be executed with full load 

éa Accelerated ground run V Flying speed Wev Engine power in metric  p, Density at altitude zero of 

ed Decelerated ground run Vs, Stalling speed with flaps in horsepower (CV) standard atmosphere 

F Force exerted by a control landing position sd Altitude above sea-level p* Density at the altitude up 
surface V., Stalling speed with flaps a) ¥ Acceleration of aeroplane to which maximum take-off 

g Acceleration of gravity in en-route position, 6) in yo Acceleration at beginning of power can still be main- 

a Aeroplane take-off weight take-off position ground run tained constant 
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The speeds v and V to be substituted into 


. : . : >AO art. ?.3.4.1.1 ».3.4.1.2 2.3.4.2.1 2.3.4 2.2 2.3.4.2.3 
juation (4) are defined in the ICAO stan- PAD ant 
dards. 
Furtl ; Flight config. En route Baulked Take-off En route Approach 
urther assumptions : landing : 
a) propeller efficiency is 80 per cent. ; Altitude 1,525 m 0 0 1,525 m 0 a 
} Engines all all I cut out 1 cut out I cut out =~ 
b) maximum continuous power of the Power max. cont. take-off take-off max. cont. take-off - 
» »¢ ws) . ¢ » aANY . , _ 
engine s is equal to 9/10 of the maximum Undercarriage up down up up up “- 
take-off power ; Wing flaps best pos. landing pos. take-off pos. best pos. approach £ 
c) maximum take-off power decreases pos. s 
with the altitude (and air density) Flying speed Vs V's 1.15 Vs Vs) 1.06 Vs, ; 
according to the formula 4 (en route) (take-off) (en route) ; 
Speed defin- Vs, V ss Vs) V s0 1.06 Vs, 
W p ing v (en route) (take-off) 
Lo 0.15 = 
W : 
0 0 é = 
- Ci 1.6 2.6 2.0 1.6 2.6 e 
he 
on ° . ° . m. Ae ~ . ( ~ . = 
rhe subscript 0 indicates that it con- CL/Cp 15.0 6.0 9.0 15.0 8.0 a 
cerns the engine output and air density : 
at 760 mm. Hg and 15 deg. C. Thus at peg ih ; | 
~ : : : 5 0.845 
1,500 metres in standard atmosphere (a) Altitude 0.845 - — , 
(b) No. engines l l 0.75 0.75 0.75 
W (c) Referred 0.90 l l 0.90 1 
yr, = LB x 0.865 — 0.13 = 0.845 ea: tiiensaall 
’ pe ywer 
Power loading at take-off then amounts ‘ , js , 
t 5 oe A = (4).(6).(¢) 0.760 l 0.750 0.570 0.750 
oO 
P 75 OS .. re , 
W W,/P K (kg/CV) Table 1: Flight conditions undey consideration 
CV “ 


where Wy is measured in metric horse- 
power and W, in kilogram-metres per 
second (kgm/sec). K is a factor which 
enables all power outputs conforming to 


Acceleration yo at the beginning of the 
ground run. In the fundamental equation 
of mechanics, 


Starting with these values, the /ength o/ 
runway necessary for the accelerated ground 
yun, €q, Shall be determined as follows : 


the ICAO standards for each flight con- dea V V : ii o forces 
dition, to be brought to the maximum dV = y dt de y al g , - , 
take-off power at sea-level. The value of 

, 9c ig . iti is given i : . the applied forces are: 

K for each flight condition is given in We shall assume that y increases e applie 


table I. linearly with the speed, * so that a) the static thrust 7, of the propellers, 


The smallest of the values of P/Wey for which a value of 2 kg./CV can be 














obtained for each wing loading shall be y=aV + b assumed.® 
regarded as that take-off power loading : , ee 
“6 : ; I Me 6 In order to determine the constants a bh) the rolling friction rP ; we shall 
which the aeroplane may not exceed . ‘ : “pr had 
id : ek and 3+ it suffices to know the acceleration assume a coefficient of rolling friction 
for the specific wing loading (see table II). ; 
at two points along the runway. r 0.04. 
*“ Luftfahrtforschung " Vol. 17, p. 301 (part 10 of October 26th, 
140). ‘>This assumption is generally admitted. * NACA Technical Report No. 684. 
Table II : Calculation of maximum take-off power necessary to meet ICAO airworthiness standards (speeds in metres per second) 
l | | 
P/S | 500 kg./sq.m. 400 kg./sq.m. 300 kg./sq.m. | 200 kg./sq.m. | 100 kg./sq.m. 
| 
|} | 
ICAO art. 2.3 40.0 | 4.0.2 | 4.2.0 4.2.2) 4.2.3 ]/ 4.0.0 | 4.0.2 | 4.2.0 14.2.24.2.3)/4.0.9) 4.0.2 | 4.21 A224.2.5 4.1.1 412) 4.2.0 4.2.24.2.9)4.0.0 4.02 [4.2.0 4.2.2 | 4.2.3 
BBvecs | | 
| : | 
| | | 
V x9 200 179 155 ! 126 | 89.2 
1.06 Vso I 212 190 164 134 94.5 
Vs, | 274 228 |274 245 204 245 212 177 |212 173 144 17% 124 102 124 
V defining v 274 200 | 228 200 212 |}245 | 179 204 179 190212 | 155 | 177 |155 |164/1173 126 144 126 |134}| 124 89.2 102 |89.2 '94.5 
V of flight | 274 | 200 | 262 '274 | 212 1/245 179 | 235 |245 |190||212 155 | 204 (212 164 |1173 126 165 173 |134]] 124 89.2 117 (124 94.5 
v (rate of climb) 4.70 5.50 3.26 3.20 3.1 || 4.23 4.40 2.76 2.55 2.50 3.65 3.30 2.15 |1.85 1.85,3.00 2.20 1.45 1.251.25| 2.2 1.1 0.75 0.65 0.60 
W,/P | | 
1,500 m, max. cont. | | 
all engines || 9.76 8.77 7.58 (16.20 4.49 
3 engines 8.26 7.09 5.78 4.45 2.95 
0 m, take-off power || | i} 
all engines | 14.76 12.70 10.47 | 8.04 5.23 
3 engines 11.36 10.46)| 10.01 9.10 8.45 7.55 6.55 5.00 4.36 3.88 
1} | | 
> , : “47 iI ! | 
P/Wey in kg./CV | | ! | | 
of max. take-off I ! J 
power at sea-level = 4.06 3.96 4.15 4.30)| 5.20 4.73) 4.48'4.82 4.95|6.02 5.74 5.32 5.92 5.95 7.35 7.47, 6.85 7.70 7.62, 10.20 11.50 10.30 11.60 11.60 
| | | | 
Smallest value 4.0 ‘4.5 | V5.5 pi |» 10 
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P 
a re ly rP 
, aa TM 
yo=8{ p —*) =8 | py —*) 


Yo = 8 ( pay — 0.04) (5) 

Acceleration y, at the end of the ground 
yun. The fundamental equation of me- 
chanics can now be written, with the 
propeller thrust 7, and the drag D, as 
follows : 


r, D 
Y1 5 | P at P ) 
l 
: at the moment the aeroplane 
( Ya +f] 
becomes airborne 
I, 1 iW l I 
P~ PV, "PIW' V 


1 
where : n propeller efficiency (80°, here) ; 
HW’ engine take-off power ; 


V take-off safety speed. 


I I Cp 
Y1 ra » V, : Pw C,} (6) 
The linear law for y now becomes 
aV + Yo ji 





T= F6-r 


Yo) l’ (7) 


v1 al 1 t Yo 1 


The accelerated ground run is given by 
the integral 


(“x i Val , 














as * Yo t (yy Yu) 1" 
1 
sae 3 
We make e, dl 
a- Bl 
with a = y, and B "a g S 
1 
Then . — = : 
a + BI p 8 (a + BV) 
So that 
’ |’ , , P , 
dV 5, av — | il 
a-+-Bl B B (a+ BV) 
t a « 
4 a In (a + Bl’) 
—— Za B 
a 
pea ee 
. vi—~ Yo| v3" Fo 
% 
In EB (Y¥1 — Yo) | | | 
V;, vy, | 
[eo es (In y, —In yp) 
7” CUT | Y1—Yo Fs ” 
V,? 4 
Ca 43 sa (8) 
Y1 Yo i> ¥6 Yo 
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7. The decelerated ground run eq is calculated 
on the assumption that the negative 
acceleration during this manceuvre re- 
mains constant. 


de Ve dt de Vd’ 
, 
1 V,? 
dV y dl Cu a 
y & 


We have assumed this negative accele- 
ration to be 0. vg 
_ Vit 
ed 0.9 (9) 


0.2 ¢g 
8. The entire length e of the runway amounts 
to 
e €a + Ca 
Table III gives the numerical values of 
accelerations and runway lengths. 





Table 111: Calculation of accelerations and 
vunwav lengths at sea-level 

ge | fe TE | ze | §s + 
P/S|P/W| yv/zg | Vi | 4/2 Cu ed ‘ 
kg ky m m m m 
m? | CV Sec 
100 10 0.160 32.50.0735 545 269 814 
00) | 7 0.246 45.8 0.076 880 535 1415 
300) 5.5) 0.324 56.6 0.081 1140) 815 1955 
100) 4.5 0.405 65.2 0.094 1260 1080 2340 
00 4.0 0.460 72.8 0.095 1460 1350 2810 
eS Tab.! (5) | (1) | () | (3) @  & 
tz C*dz + (9) 

Ill. AERODROMES AT ALTITUDES? 


NOT CORRESPONDING TO ALTITUDE 
ZERO OF STANDARD ATMOSPHERE 
(760 mm. Hg, 15 deg. C.) 


1. Decreasing the loads 


The aeroplane must be able to meet the 
ICAO performance standards, regardless of 
what the air density may be at the aero- 
drome. This density depends on the altitude 
of the aerodrome and the temperature pre- 
vailing. 

All minimum rates of climb stipulated in 
article 2.3.4 of ICAO’s list of standards are 
expressed after the pattern of 


v aVn (10) 


where: a is a constant ; 
} is an exponent varying between 
1 and 2; and 
’ is a stalling speed at the specific 
altitude. 
1” is determined 


by the formula 


_ ,/P2 P p* 
J \ anit: am : or also V bY of (11) 
Sop Cr Sp 


7 * Altitude’ does not signify simply the height above sea-level, 
but it is a function of the air density, thus indirectly of the tempe- 
rature and pressure. 
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where } is a constant, and p* the density 
prevailing at the maximum “ standard alti- 
tude ” at which the engines can still furnish 
their full maximum take-off power. 
According to equations (10) and (11) 


v a| b\ 


Since we shall not define a, ) and 1, we 
can state that 


pP 


~ 


P *\" 
a ae ) (12) 
S p 


In order to attain the stipulated rate of 
climb, the useful power of the engines must 
amount to 


Wi Pv 4 DV 


Pv is the requisite power for attaining the 
stipulated rate of climb v ; DV, product of 
the drag and the speed J’ in level flight, 
is the portion of power necessary for the 
level flight. 

Whereas : 
D V2SC 
* ao 1 Cp 
1 ae therefore p C 
P e p V*S Zz ! 


Hence the amount of useful power per 
kilogram aeroplane gross weight is 
Wa y Cp 
Uv -+ = 
P Ch 
By substituting the value of |’ according 
to (11) and that of v according to (12), and 
combining C;, C;, with 6, the requisite power 
per kilogram may be stated to be 


? ) *\ 7 y) * 
uf a 5 = ) 4 a A _P (13) 
. p S p 

It remains to be examined whether the 
engines can furnish this power. 

The conditions stated in articles 2.3.4.1.2, 
2.3.4.2.1 and 2.3.4.2.3 of the ICAO airworth- 
iness standards stipulate that the engines 
must operate within the take-off power 
limitations. However, this take-off power 
is available only up to the altitude at which 
the density p* prevails, after which it drops 
in accordance with the already-mentioned 
empirical law 4 


W 
1.13 = — 0.13 
Vo p* 


(14) 


This law applies when p < p*; for p ™ p*, 

Ww = Wy. 

W is the take-off power at the 
characterised by the density p; 


altitude 


W, is the maximum take-off power, and 
0 . . . 
can be maintained up to the altitude 
characterised by the density p*. 

Kor a given aeroplane, two curves can 
be plotted in function of the relative density 
P/Po — 

Curve A represents the useful engine 
power W,/P which a fully-loaded aeroplane 
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juires in order to attain a 


usity. 
Curve Bb represents the useful engine 
power 9W/P available under varying 


conditions of air density. 

rhe point 1/7 where the two curves 
intersect indicates the altitude from which 
the aeroplane can no longer take off fully 
loaded ; pr/py therefore being the relative 
density prevailing at this altitude. 


Three cases can arise: 


a) pr p* B) pe ~~ p* y) pe > p* 
Case a 
The available engine power must always 
be at least equal to the power necessary 
for fulfilling the ICAO requirements : 
B =A 
In case of p values being bounded by 


the relation 


p pu 
Po Po Po 


the aeroplane can take-off with full load, 
thus with P Fs: 
lor 
p _ p* 
~ 
Po Po 


it is necessary to decrease the load, thus the 
gross weight, if the aeroplane is still to fulfil 
the ICAO requirements. For the new gross 
weight P ~ P, the curves A and B shift to 
A’ and B’. 

The abscissa of the new point of inter- 
section ./’ indicates the altitude up to which 
take-offs may be effected at the reduced 
gross weight of P  P,. 

In order to determine this point of inter- 
section by analytical means, we shall state 
that at an altitude characterised by p/p*, 
the required power (13) is equal to the 
available power (14), the gross weight being 
r ~ rs: 


. W 7 Wo (1.13 p p* — 0.13) 
] 
P a 


\ n x 
a (7 eC} + 6b P {= 
S P \ 5S Pp 


If in the middle term the numerator and 
denominator are divided by S, then: 


(1.13 p/p* — 0.13) 7We/S 
P/S 
_. 
-} b PP (15) 
\ > p 
If we stipulate that 


» 


Py ? ' 
¢ (1.13 p/p* — 0.13) (16) 


then the left member of (15) will be a con 
stant, 7W,/Pp. 

In order that the right member of (15) 
may be constant, it must be that 


2 * ) 

P p* P, 

= : (17) 
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Engine power W per kilogram gross weight P in function of the relative ve 


density P/ Po 


Curve A: requisite power 


Curve B : 


Point of intersection M of the two curves 


with P 


It will now be that the laws (16) 
and (17), which we have formulated for when 
the loads have to be decreased with respect 
to the altitude of the aerodrome, are approx- 
imately equivalent, at least for the relative 
densities with which we are concerned here. 
Starting with (16) we find that 


P * P ok 
- (1.18 0.18? 
b p S p 


seen 


For the present purpose, p p* 0.6 ; taking 


the most unfavourable value p/p* = 0.6, we 
obtain 
P p* P 0.15 
- "(1.13— 0") = 0.913 2 
Sp Re. 0.60 


in lieu of 1.00 Po/5, as would be stipulated 
by equation (17). 

In the least favourable therefore, 
conditions (16) and (17) differ by &.7 per 
cent. 

The variation of PS / (p/p*) which 
would be required in reality, lies between 
two limit curves. Hence if we take 
(17) as basis, we shall make 


case, 


these 
either (16) or 
an error of 5 per cent. at the most. 

The division of both members of (16) by 
the corresponding members of (14) yields 


PP, 
WW, 


constant (18) 


Equations (17) and (18) signify : 


(17) // an aeroplane is able to comply with the 
ICAO airworthiness standards on rate of 
climb (article 2.3.4.) at the reference 
altitude characterised by the density p* 
and ata gross weight Py, it will be able 
to julfil the same conditions at an altitude 
characterised by p, but ata gross weight 
P Po p/p*. 


In order that an aeroplane may meet the 
ICAO requirements at greater altitudes, 
its maximum engine power per kilogram 
gross weight must never be less than that 
it furnishes at the “ standard altitude” 
at which it is known to fulfil these 
requirements. 


(18) 


These rules must also be applicable to 
cases B and y. 
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available power (constan twith regard to p* and equal to W. up to point Q) 


(function of density Pp.) 
the we up to which the aeroplane can still take-off fully loaded, thus 


Influence of a decrease in 
gross weight (P< P,). 
Curves A and B shift to A’ 
and 8B'; their intersection 
point to M'. Take-off is then 
also possible in p < pr condi- 
tions of density ; see text for 
formulae on necessary decrease 
in P for cases a, 8 and y. 


indicates 


Case B 
P, ; W decreases 
From WJ onward it 


Between YQ and VM, P 
and attains Wy, at JV. 


must be demanded that 
P/W P,/Wu constant 
lor 1 >> p/Po > Pe! Por P Py 
and for p ~\ p, 
p p We p 1.13 p p* 0.13 
Wa ” 1.13 pe/p* —0.13 
Case Y 


W, ; P decreases 
From Q onward it 


Between J/ and Q, W 
and attains Py at YQ. 
must be demanded that 


Po Ws constant 


P/W 
For 1 > ppg > pepo, P Py 


and for p ~ p*, P Po mt 


Po (1.15 p p* 0.13) 


Increased lake-of/ speed at reduced density 


When becoming airborne the pilot must 
have perfect control over his aeroplane, ?.c., 
for a given movement of the controls (elevator, 
rudder or ailerons) the aeroplane must 
respond in the same manner at all altitudes. 
In other words, each manipulation of the 
controls must invariably give birth to the 
same moments, regardless of the air density. 
This is possible only if, in the instant of 


becoming airborne, pl’* has the same 
value at all altitudes, since the aero- 


dynamic force / arising at a control surface 
amounts to 
fF Cos l, p V2 


1, C, S is constant for each given deflection 
of a control surface ; pl’ must therefore be 
constant for F not to vary. 

This condition, which takes into account 
the pilot’s powers of reaction, requires that 
the take-off be made at an altitude defined 
by p and at a speed 


V Vo pP 
\ Po 


and leads to a longer runway than at 


sea-level. 
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Calculation 


of acceleration 


s and 


yunway lengths in function of density 


Wing 
leratic 


level é 


Density 


Mean 


P,/S 


0 


P/Po 


P/ Po 


P/Po 


loading P»/S 
0.46 
2810 m 


nN Yo 


off 
Final 
acceleration 


speed 


Take 


80.095 
80.085 
81.40.0735 
87.00.0615 
94.00.0485 


2 
6 


5 108.00.0385 


500 kg/m? ; 


fu 
AR 





m 


1460 
1720 
2050 
2540 
3320 
$550 


m m m 


2810 0 
3220 1100 
3740 2300 
4470 3500 
5570 5OOO 


5570 
7250 6650 


1350 
1500 
1690 
1930 
2250 


2700 


initial acce- 
runway length at sea- 


4 
4.32 
5. 

5.90 
7.10 


increase in runway length, 5°, per 300 m 
to 3500 m) 


(up 


400 kg/m? ;: 4 


| 1 Y/8 
m 
Sec 


65.2 0.094 
68 8 0 0835 
72 80.0725 
77.9 0.0605 
4.2)0 0479 
20 O34 


300 kg/m? ; 
I a, | Vai 
m 

sec 


56 60.081 

59.7 0.0715 
63 20 0600 
67.7 0.0500 
73 00 O3880 
80 00 0250 


200 kg/m? ; 
Vi. 1/8 
m 

sec 


45.8 0.0760 
48.30.0665 
51.2.0 0560 
54.80 0455 
59 2'0 0340 
64 80.0215 


100 kg/m? ; 


“1/8 


| 32.50.0735 

34.3 0.0640 
6.3.0 0540 
38 .9.0.0430 
41.90.0320 
46.00.0195 


m 


1260 
1480 
1785 
2210 
2870 
3980 


m 


1140 
1345 
1655 
2075 
2710 
3850 


m 


880 
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1605 
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m 
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819 
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1420 
2150 


0.405 2; eo 2 


m m m 


2340 0 
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1805 
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m m m 
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m m m 
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766 2371 3500 
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m m m 
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2690 6650 
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299 
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540 


340 m 
e-eo 
& 
% per 

300 m 


( 
3.96 
1.45 
5.16 
6.00 


7.20 


955 m 
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300 m 


0 
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6 5O 
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415m 
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300 m 
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Power loading (F/W in kg/CV) is assumed to be cons- 4 
tant at all altitudes. Wing loading (P/S) is referred to 4 


normal gross weight at sea-level. 


ne 

















07 oR 09 (P/fo) ’ 
Ratio of density at aerodrome to standard density at 
sea-level 


Runway length for aeroplanes designed to fulfil ICAO airworthiness standards. 


Observation: The pilot does not know 
the true speed of his aeroplane, but only 
the indicated airspeed which he is able to 
read from the instrument panel. The 
I.A.S. is proportional to pl? and not to 
the true speed V. At all altitudes, regardless 
of the gross weight of his aeroplane, the 
pilet will always take off at the same I.A.S. 


3. Calculating the runway lengths in function 
of the density 


The runway length continues to be 
indicated by formule (8) and (9). Their 
main determinant values vary as follows 
with the density : 

V,2—y,2%. 4 ) 
: 1 ’ Y0-: Yo 


( 1 W p 
Me TP PN -<* 
1 Po 

The term in round parentheses, in the third 
equation, indicates the value at sea-level. 

Results of calculations are given in table IV. 
They refer to aeroplanes for which the above 
case a can be applied. P/W is assumed to 
be constant at all altitudes. 

f, Diagram 

The results of the above calculations have 
been worked into the accompanying diagram. 
How to utilise it will now be shown through 
the medium of an example. 

We shall choose an aerodrome situated at 
1,220 metres above sea-level. Point B, 
ordinate of the “ standard pressure ” curve, 
corresponds to 660 mm. Hg. 


a) If there is no other indication, it can 
be assumed that this is the pressure prevail- 
ing at the aerodrome. The “ standard 
temperature” at this altitude would be given 
by the point situated to the right of the 
10-deg. isotherm, and would therefore have 
to be less than 10 deg. C. 

What must be known in order to determine 
the runway lengths, however, is not the 
“standard temperature ” but the maximum 
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temperature which can arise at the aerodrome. 
If we assume this to be 40 deg. C. (it concerns 
an aerodrome in the Belgian Congo) we come 
to point D of the 40-deg. isotherm. By going 
from D, along a perpendicular line, to the 
“runway length” curve, we find the following 
lengths at F,, Ey, FE, E, and E;: 

Runway length 
3,800 metres 
3,150 metres 
2,700 metres 
2,000 metres 
1,200 metres 


Wing loading 
500 kg./sq.m. 
100 kg./sq.m. 
300 kg./sq.m. 
200 kg. sq.m. 
100 kg./sq.m. 


If we extend the perpendicular line up- 
wards through D, until it intersects with 
the “standard density” curve at point F, 
and from this point draw a horizontal line 
the left up to point G on the 
“standard pressure” curve, we find, as 
abscissa of G, the point H. This point 
gives the apparent altitude of the aerodrome 
as 2,280 metres above sea-level, which takes 
into account not only the true altitude of 
1,200 metres (point A) but also the prevail- 
ing temperature. 


towards 


bh) If there exist meteorological observa- 
tions giving simultaneous indications of the 
pressures and temperatures accompanying 
the minimum air density for a specific aero- 
drome, then we may proceed as follows : 

Assuming a pressure of 700 mm. Hg ac- 
companied by a temperature of 30 deg. 
C., we go from point B’ on the “ air 
pressure ” scale (700 mm. Hg) to point D of 
the 30-deg. isotherm. Point D defines points 
E,', E,’, E,’, E,’ and E,’, thus the five 
runway lengths :- 


Wing loading Runway length 


500 kg./sq.m. 3,250 metres 
100 kg. /sq.m. 2,650 metres 
300 kg. sq.m. 2,250 metres 
200 kg./sq.m. 1,700 metres 


100 kg./sq.m. 1,000 metres 


With the aid of the line D’-F’-G’-H’ we 
find the equivalent altitude of the aero- 
drome—1,360 metres above sea-level. 
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- Aero 


The numerous private flyers who have 
hitherto been looking around in vain for a 
twin-engined personal aircraft of metal cons- 
truction will be interested to learn that one 
such aircraft that has been announced for 
some time already, the “ Aero 45,” is now 
in production at the Czechoslovak National 
Works, Prague. An all-metal low-wing mono- 
plane, it has two Walter “ Minor 4-III” 
air-cooled four-cylinder engines each furnish- 
ing 105 H.P. rated power at 2,500 r.p.m. and 
80 H.P. continuous power at 2,300 r.p.m., 
driving metal propellers of 5 ft. 9 in. dia- 
meter, of which the pitch can be adjusted 
on the ground. Four persons can be accom- 
modated in comfort and five at a pinch. Up 
to 130 Ibs. of luggage can be stowed in a 
roomy locker from the cabin. 
Cruising speed, range and climbing ability 
conform to modern requirements, the fuel 
consumption of 14 miles per gallon, thus 
11 Imp. Galls. per flying hour, is relatively 
low, and even on one engine the aircraft 
performs well at altitudes below 5,000 ft. 
Optional equipment includes an_ electric 
artificial horizon and gyroscopic compass ; 
a‘ Motorola ” miniature radio set for several 
wave lengths and for taking rough bearings ; 


accessible 


The cabin is 3 ft. 8 in. wide. 
The 


frequency scale (right). extended slat is 
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The electric tachometer is in the 
visible 





45” Four-Seater Personal Aircraft 


dual controls, controllable-pitch propellers, 
cabin heating, and ski or float undercarriage. 

An interesting detail is the extensive 
‘ electrification.” Small electric motors are 
used for starting the engines and for ex- 
tending and retracting the main landing 
wheels and the split flaps. The pilot must 
merely press the right button. In the event 
of a failure in the electric system, these 
functions can be carried out manually. Other 
installations include an electric tachometer 
and fuel gauge, a landing searchlight, and 
lamps for night flying. Electricity is furnished 
by a 300-watt generator with accumulators, 
giving a 24-volt current. 

An interesting aerodynamic feature is the 
installation of slats, though only between 
the fuselage and engine nacelles. They are 
devised so as to open when the undercarriage 
is extended. 


Dimensions : 


Span. 40 ft. 4 in. 
Length . oe oe ae ee 24 tt. 7 in. 
I hae Py e.g. x ce kK @ AR 7 &. 7 i. 
Wheel track 9 ft. 8 in. 
Wing area 184 sq. ft. 


centre of the 
ving root 


near to the 


be lox 


Weights (+ 2°, tolerance) 
for a range of 
Empty weight . 
Crew, parachute, 
Ois- & aes ss 775 Ibs. 
Luggage l 


(88 or 68 


530 miles 
1,860 lbs. 


Fuel 

Imp. Galls.) . 280 Ibs. 
Oil (3.6 Imp. 

Galls.) 35 Ibs. 
Gross weight . . 3,080 lbs. 
Wing loading . . 16.8 Ibs./sq.ft. 


Power loading 14.7 lbs./H.P. 
Performance ( 3°, tolerance 
for climb performance ) 
Max. speed . h Reena as 3 
Cruising speed at 2,500 r.p.m. 
Cruising speed at 1,800 r.p.m. 
landing speed (split flaps down 
|. 4 re ee 
Rate of climb at sea-level 
Service ceiling 508) es ie 
Service ceiling on one engine 
Take-off run to clear 50-ft. 
obstacle 
Landing run 


Range ( 8°, to 

with 38 Imp. Galls at 
2,250 r.p.m. 7 

ditto at 1,800 r.p.m. 

with 68 Imp. Galls at 
2,250 r.p.m. 


for speed, 6° 


930 miles 
1,890 lbs. 


745 Ibs. 
130 Ibs. 


500. Ibs. 


35 Ibs. 

3,300 Ibs. 

18 Ibs./sq. ft. 
15.7 Ibs./H.P. 


oO 


177 m.p.h. 
152 m.p.h. 
121 m.p.h. 


50 m.p.h., 
16.5 ft./sec. 
18,500 ft. 
5.000 ft. 


.150 ft. 
620 ft. 


3%, tolerance ) 


530 miles (3 hr. 30 min.) 
620 miles (5 hr. 


5 min.) 


930 miles (6 hr. 10 min.) 


ditto at 1,800 r.p.m. 1,100 miles (9 hr. 5 min.) 


it is the vadio with bearing 





indicator 


(left) and 
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Studying the Flying 


By Hans BRUCKNER, 


7. Stall: When the angle of incidence is 
increased beyond a certain value, the flow 
begins to break away from the wing. An 
assymmetrical breakdown in flow can lead to 
rolling and yawing moments which, for 
reasons of safety, should be within the 
bounds of the aircraft’s controllability. For 
this reason the aircraft’s behaviour during 
the stall is investigated in the cases of blind 


approach, landing, climbing, take-off and 
climb after interrupted approach, with 


engines and airframe in corresponding flight 
condition and the centre of gravity in its 
furthest rearward position. For these tests 
the aircraft is trimmed for straight flight 
and the stick pulled back slowly until it 
reaches its limit position (and held there) : 
during the first ten seconds the angle of 
bank should not exceed 20 deg. for 
Class I aircraft or 30 deg. for Class II; 
it should be possible to avoid excessive 
yawing ; and the aircraft should execute a 
damped pitching movement. The behaviour 
should also be the same when the aircraft 
is made to crab at 5 deg., or when, on 
landing, the centre of gravity is in its furthest 
forward position. In a further test, with the 
aircraft trimmed about all axes to gliding 
approach condition, and the engines furnish- 
ing take-off power, the stick is quickly 
pulled back to its limit position (and held 
there): the results should be the same as 
beforehand. Finally during a sleep banking 
climb, the stick is pulled back slowly to its 
limit position : the angle of bank additional 
to that necessary for the curve should not 
exceed 30 deg. 


8. Sin : In this connection, controllability 
tests are only carried out if they seem 
justified by the size and operational purpose 
of the aircraft. Two spin conditions are 
differentiated : steep spin when the angle 
between the longitudinal aircraft axis and 
the vertical geodesic axis is smaller than 
15 deg., and flat spin when the angle is 
larger. The test is executed with the centre 
of gravity in its furthest forward and furthest 
rearward positions, and in both directions 
of rotation. At the beginning of the test the 
aircraft is slowly stalled until the stick has 
only a slight distance left to travel; the 
rudder is then deflected very suddenly in 
the desired direction of rotation and the 
stick abruptly pulled back to its limit posi- 
tion, the aileron being kept in neutral posi- 
tion. This manceuvre is first introduced 
with the engines idling, though in later tests 
it is carried out on cruising power, which 
must immediately be throttled down to 
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idling power once the aircraft has begun to 
spin. Action to stop the autorotation is 
undertaken after ten spins with Class I 
aircraft and after five spins with Class II 
types (to do this, the rudder is deflected 
suddenly in the direction contrary to the 
spin, and the elevator allowed to give ; the 
aileron remains neutral). The number of 
spins following the antic-spin  manceuvre 
should not exceed two and three, respecti- 
vely, for Class I and II aircraft. 


9. Dive; At high speeds the controllability 
can be prejudiced not only by the magnitude 
of the dynamic pressure, but also by the 
vicinity of sonic speed. As a rule, it should 
be possible to pull out of the placard-speed 
dive at an applied load factor of three (or at 
the prescribed load factor (7), if this is less 
than three) with the aircraft trimmed for 
cruising flight and the control forces not 
exceeding three times the standard values 
given-in Fig. 1. During the dive and pull- 
out, no sudden balance changes or reduction 
of the control forces should occur. 


Trim, Balance and Stability. 

It must be possible to trim large aircraft 
for all flight conditions that have to be 
maintained for any length of time (about 
10 minutes) ; in the case of types of under 
five tonnes gross weight, the aileron and 
rudder trim tabs can be replaced with 
trimming strips which are preset for cruising 
flight condition. An aircraft may be regarded 
as “correctly trimmed about the lateral 
axis ” if the airspeed indicator does not vary 
for 20 seconds after the elevator is freed ; 
rudder and ailerons are used to keep the 
aircraft on a straight course. The same time 
interval is valid for judging trim about the 
normal and longitudinal axes, with the 
corresponding control surface left free. The 
halance tests consist in judging the control 
forces required for straight flight and the 
flight motion arising after the controls have 
been freed. Tests for trim and balance are 
always conducted with the centre of gravity 
in its furthest forward and furthest rearward 
positions : 


10. In Climbing and Cruising Flight, it 
should be possible to trim the aircraft about 
all axes (likewise in gliding flight with the 
undercarriage down). Actuation of the cow- 
ling and cooler flaps or other devices—in so 
far as this is necessary for the flight condi- 
tion in question—should give rise to only 
slight changes in balance and should not 
modify the trimmed speed by more than 
If during trimmed cruising 


5 per cent. 
throttled down to 


flight all engines are 
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idling power, the new equilibrium-speed, 
after the elevator control has been freed, 
should be between 150 per cent. of the 
minimum speed and 130 per cent. of the 
cruising speed. 


approach at 


change in 


11. Jn horizontal landing 
trimmed approach speed, the 
balance due to extension of undercarriage 
and flaps should remain as small as possible, 
and the new equilibrium-speed (without re- 
trimming) should be between 120 per cent. 
of the approach speed and 100 per cent. of 
the gliding speed. 

Apart from the normal flight conditions, 
account must also be taken of engine /ailure 
in conjunction with trim tests. In order to 
restore the disturbed moment equilibrium 
about the normal axis, it is possible to 
support the rudder effect by the yawing 
moment due to crabbing, in consequence of 
which the required rudder deflection is 
reduced considerably. As the magnitude of 
the crabbing angle is difficult to estimate, 
and since there are no suitable instruments 
for this purpose, the angle of bank approxi- 
mately proportional to the crabbing angle 
is used as yardstick and indicated by marks 
on the windshield or on the artificial horizon. 
Before executing the tests the furthest out- 
board engine on the least favourable side of 
the aircraft is cut out (in the case of pro- 
pellers which, viewed from aft, turn anti- 
clockwise, this is the starboard side). 


12. Engine failure at take-of/ : The aircraft 
is flown in a straight line with the remaining 
engines furnishing take-off power, the flaps 
in take-off position and the undercarriage 
retracted. This should be possible without 
having to resort to re-trimming, at 105 per 
cent. of the minimum speed for Class I and 
100 per cent. of the climbing speed for 
Class II aircraft, with the control forces 
within bearable limits, 7.¢e., the aileron force 
should not exceed the value indicated in 
Fig. 1 and the rudder force should not 
exceed twice this value. 


13. Engine failure in climbing and cruising 
flight : With the other engines furnishing, as 
the case may be, climbing or continuous 
power, it should be possible to trim the 
aircraft about all its axes. If during cruising 
flight the undercarriage and flaps are addi- 
tionally extended, and the operative engines 
brought to take-off power, the rudder effect 
should suffice for straight flight at 120 per 
cent. of the minimum speed relative to this 
flight condition. 

14. Dynamic stability: As sufficient static 
stability is a pre-requisite to dynamic stabi- 
lity, only the latter is tested, and this notably 
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during climbing flight. For this, with the 
aircraft trimmed for climbing flight, the 
stick is slowly pulled back until the speed 
has been reduced by ten per cent. When the 
elevator control is freed there arises a phugoid 
oscillation, which should damp out without 
the mean value of the second and third oscil- 
lations after the disturbance deviating by 
more than 5 per cent. from the trimmed 


speed. Furthermore, it is during the basic 
test that aircraft revealing pronounced 
spiral instability in climbing flight (or 


cruising flight) are sifted out. With the 
centre of gravity in its furthest forward 
position and after exact trimming for climb- 
ing flight (or cruising flight), all controls are 
freed: 20 seconds afterwards the angular 
speed must still be less than 2 deg./sec. and 
the angle of bank below 20 deg. 

Finally, note should be taken during the 
basic test of all general control deficiencies, 
which the specialised tests may not have 
clearly revealed. For example, these could 
consist of tiring inherent movements of the 
controls in gusty air, due to insufficient mass 
balance of the control surfaces ; or break- 
downs in flow, controls which are too elastic, 
disturbances due to over-rapid or assymme- 
trical extension of flaps, undercarriage, etc. 
Moreover, deficiencies of the control levers, 
such as exaggeratedly long manual travel 
distances and too great a time for actuation, 
also come under this heading. 


The Measured Flight Test 


As the basic test can give only a general 
impression of the most essential flying 
qualities of a new aircraft type, in cases of 
doubt and in order to clarify the behaviour 
in more complex flight conditions, it is also 
necessary to execute quantitative tests in a 
narrower To this end the following 
values are registered continuously in graphic 
form by automatic recording instruments : 


sense. 


a) dynamic pressure ; 

b) Barometric pressure ; 

c) angular speed w, about the 
dinal axis ; 

d) angular speed a; 
aXis ; 

e) acceleration parallel to the 
axis ; 

/) finally, all control forces separately 
elevator force, aileron force and dif 
ference between left and right pedal 
forces. 


longitu- 


about the normal 


normal 


The graphs must give a continuous indication 
of time, and it should also be possible to 
record the moment at which control actuation 
begins. Measurement of the two angular 
speeds enables the control effect about the 
longitudinal and normal axes to be assessed. 
For that about the lateral axis, it is more 
profitable to determine the vertical accelera- 
tion (the load factor) as this is proportional 
to the angular speed. Finally, certain 
readings of the airborne instruments 
taken and recorded: 


are 


g) angular speed (from the turn and bank 
indicator) ; 

h) load factor (from the accelerometer) ; 

2) flap position ; 


kh) r.p.m., boost pressure, etc. of the 
engines. 
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Accordingly, a complete measured flight test 
calls for a certain amount of time and fairly 
high costs. However, experience has shown 
the expense to be substantially lower than 
that involved by modifications after the 
aircraft has been delivered, made necessary 
because deficiencies have not been observed 
in sufficiently good time. 

Below are merely two examples for the 
execution of such measured flight tests and 
the evaluation of the recorded results : 


1. Controllability during longitudinal mo- 
tion; Since control effect and response can 
be sufficiently assessed during the basic 
test, there remains only to observe the 
variation of the elevator force in cases of 
deviation from the trimmed speed, this for 
climbing flight, cruising flight and gliding. 
This is undertaken with the centre of gravity 
in its furthest forward and furthest rearward 
positions and at several airspeeds above and 
below the specific trimmed speed of the 
flight condition in question. For purposes 
of evaluation, the forces registered by the 
control force recorder are plotted on a dyna- 
mic-pressure control-force diagram (Fig. 2) 
and joined by a curve ; the point of intersec- 
tion of the trend of this curve with the 
ordinate (g 0) indicates the five-fold of 
the stick force increase for a speed deviation 
of 10 per cent., and should be within the 
limits of the values indicated in Fig. 3. 
Apart from the stick force for + 10 per cent. 
speed variation, however, what might be 


called the “stability and damping. stick 
force,” arising when a cruising aircraft is 


suddenly forced into a steep climb (e.g. to 
avoid an obstacle), must be examined ; the 
speed (and the dynamic pressure) remain 
almost unchanged when the angle of inci- 
dence conforming to the prescribed load 
factor (7) is suddenly increased. This stick 
force should amount to a given percentage 
of the product of the standard control force 
(Fig. 1) and the above load factor. 


2. Change in the angle of bank: At three 


speeds—cruising, approach and gliding speed 
with the aircraft trimmed for straight 


flight, the angle of bank zero and the rudder 
free, the aileron is actuated as abruptly as 
possible and held at a preset position. The 
aileron forces are measured and later com- 
pared with the standard control forces. The 
instant control actuation is begun must be 
marked on the diagram for the angular speed 
about the longitudinal axis w, (Fig. 4). 
This diagram is subsequently evaluated : 
in order to the control effect, the 
determinant factor is the mean angular 
speed about the longitudinal axis which 
occurs within two after control 
actuation has begun; it is obtained by 
integration and shall be known as 
The response is expressed from the beginning 
of the control actuation until one third of the 
maximum angular speed w» mar is attained. 
In this connection, furthermore, a basis may 
be gained for measuring the delay due to 
aerodynamic phenomena and _ finite control 
actuation speed, if an inner tangent to the 
curve is used to define a delay time 4, ; 
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Fig. 2: Stick force versus dynamic pressure , 


curve utilised for obtaining the five-fold stick 
force for 10 per cent. speed variation 
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Fig. 3: Permissible limits of the elevator stick 
force for a 10 per cent. change in speed (called 
here : “ dvnamic-pressure stick force”’). 
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Fig. 4: Example of a recorded graph of the 
angular speed about the longitudinal axis 
(1.0 sec"! 57.3 deg./sec.) 


the delay is given by the ratio of the delay 
time to the reaction time (/,: ¢,). 

It is required that, throughout the entire 
speed range from cruising to gliding speed, 
the standard control forces, as indicated in 
Fig. 1, should not be exceeded, and that the 
following directive values for control effect 
and response should be attained : 


Mean angular Reaction time Delay 
speed 
Orn ty eit 
Class | >0.7 sec-' = <_0.2 sex 0.5 
Class II ~0.3 sec-! <0.7 Sec <a 


Besides this, tests are carried out when the 
direction of flight is changed, and _ flight 
measurements are executed for testing the 
lateral stability and the changes in balance 
when the aircraft such 
not be discussed further in this 


occurring crabs ; 
tests will 
article. 
Aeronautical call for addi- 
tional tests and will perhaps bring forth new 
directive values. Meanwhile, however, the 
solution of problems connected with testing 
and measuring technique, and the evaluation 
of flight-test results, will always be solved 
only by close co-operation between highly- 
skilled test pilots and thoroughly-trained 


engineers. 


progress will 

















Impressions of Flying a Fairey ‘‘Firefly’’ Operational Trainer 


British fighter aircraft are noted for their 
good handling qualities--not only _ for 
manceuvrability in the hands of the expert, 
but also for their docility with the tyro. 
This feature resulted in the “ Hurricane ” 
and “ Spitfire ” becoming the first 300-m.p.h. 
fighters to be easily flown by the newly 
trained pilot. And it was this characteristic, 
quite as much as their fine performance and 
fire power, that enabled them to win the 
3attle of Britain, where, toward the autumn, 
pilots with the very minimum of training 
vanquished the highly trained crews of the 
Luftwaffe. The “ Firefly,” built by Fairey 
Aviation Co., Ltd., despite its second seat 
and the weight of multifarious naval equip- 
ment, follows in the tradition of docility 
with performance. 

One of the first dual control trainers to be 
made from a 2,000-H.P. fighter, the Fairey 
“ Firefly” operational trainer is now a 
familiar sight in the British and Netherlands 
Naval Air Arms. Basically it is a “ Firefly 
F. Mk. 1,” with a raised rear fuselage con- 
taining the instructor’s seat. The rear cockpit 
is a duplicate of the front one, and it offers 
visibility conditions very nearly as good. In 
order to provide full operational training 
facilities, armament of two 20-mm. cannon 
is fitted and full radio is also provided. 

As produced for Royal Navy, the opera- 
tional trainers are modified from “ Firefly 
F. Mk. 1” aircraft as these come in for 
overhaul. The old navigator’s cockpit and 
equipment are removed, and the new cock- 
pit, flying controls and false decking added 
in their place. At the same time, the aircraft 
is brought up to a certain modification 
standard as regards equipment. This means 
that the operational trainers are not iden- 
tical in certain minor respects, and accounts 
for some of them having raised cockpit 
hoods, while others have the low hood fitted 
to early “ Fireflies. ’ 

Anyone who has seen the acrobatic dis- 
plays given by Lieutenant Twiss at the 
various post-war S.B.A.C. Exhibitions will 
appreciate that the “ Firefly ” is fully up to 
the standard of modern naval aircraft. It 
should be remembered, too, that the opera- 
tional trainer is lighter than the standard 
service “ Fireflies,” which makes it, if 


anything, even more manceuvrable. 
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By James Hay STEVENS, London. 


Faireys’ pilots feel that it would be pos- 
sible to take pupils straight from primary 
trainers to the operational trainer, although 
service authorities consider that it is more 
economical to interpolate a course on an 
intermediate trainer in order to accustom 
the pupil to the feel of greater power and to 
familiarise him with the complications of the 
extra controls and gauges. In view of 
Faireys’ contention, it was with great interest 
that I accepted the offer of a flight in the 
“ Firefly,” for I am an amateur who had 
never flown anything more powerful or more 
complicated than the modern four-seater 
personal aircraft. 

My flight was made in the front (pupil's) 
cockpit with Mr. J. O. Mathews, one of the 
Fairey test pilots, behind to keep me in 
order. It was not an instruction flight in 
the usual sense, as the pilot was not an 


instructor, and it was arranged that he would 


The prototvpe Fairey “ Firefly T. Mark 1” 
operational trainer, powered with a Rolls-Rovee 
‘ Griffon 12” liquid-cooled in-line of 1,765 H.P. 
take-off power, is fitted with two 20-mm. cannon ; 
on the fin can be seen the guard for the anti-spin 
parachute carried by all prototvpes while under 
test. 
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simply make the first take-off, hand over to 
me for general flying and then, after showing 
me the landing, he would leave me to see 
what I could do on my own. 

The first impressions to the amateur are 
the unusual height one sits above the ground, 
the perfect view in all directions, and the 
mass of equipment-—largely military and 
not connected with normal flight. Despite 
the number of the instruments they are all 
very well placed and easy to see. Controls 
are accessible and easy to operate. In par- 
ticular the four-position flap lever is neat 
and sensible—instead of moving the lever 
into four separate positions it is “ rat- 
cheted ” up, or down, in four stages—the 
flap following each movement. 

The engine makes more noise than the 
“ pupil ” is accustomed to when it is run up, 
but it vibrates a lot less than many light 
aeroplanes. Taxiing is the first snag: the 
swinging propensities of the heavy single- 
engined machine, with its forward-set under- 
carriage, have to be counteracted before 
they take charge. This requires a bit of 
practice and a lot of brake at first ; my first 
few hundred yards were very sibilant, as 
the pneumatic brakes hissed, first left, then 
right. 

But this is not a criticism of the machine. 
It is just one of the differences the pupil will 
meet. 

The take-off is amazingly easy and gave 
me no trouble at all. As was to be expected 
with nearly 2,000 H.P. in hand, it was very 
quick, and, in fact, full throttle is not neces- 
sary, + 9 Ibs./sq.in. boost being ample 
normally. To my surprise there was no 
swing trouble at all: as the throttle was 
opened gradually the rudder held the ma- 
chine straight perfectly easily. The Young- 
man flaps are set partly down for take-off 
and with the flap lever beside the seat, the 
undercarriage lever on the instrument panel, 
the propeller control and the throttle friction 
to attend to the first part of the climb is 
certainly busy for the newcomer. But it is 
only a matter of remembering the sequence 
of events and after three take-offs I found 
it quite easy—even with the unaccustomed 
r.p.m. and boost dials to watch as well as 


the airspeed indicator. 
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The same aircraft may now be compared with the“ Firefly F. Mark 1, ” from which it is derived. In the latter may be noted the lower-set seat for the 


navigator (and radio operator) necessary in naval operations, and the four British Hispano 20-mm. cannon forming the armament. 


DIMENSIONS, WEIGHTS AND PERFORMANCE 


Max. cruising power at 4,300 ft., 


with Rolls-Royce “ Griffon 12” liquid-cooled Engine power : | 
M.S. gear, 2,400 r.p.m. 


engine (geared, single-stage, two-speed super- Tak ae 
: ake-off power at 2,750 r.p.m. ; aa 29 ) 
charger is ’ , : pe and + Ibs./sq.in. boost 1,320 H.P. 
charger), as stated by the maker. and full throttle 1,765 H.P. Bs i 
C - t Max. cruising power at 15,300 ft., 
ombat power at sea-level, FS. gear. 2.400 r.p.m 
Dimensions : ; waee O FRE & ». Bear, <, F.p.m. 
s10NS M.S. gear, 2,750 r.p.m, een and 7 Ibs./sq.in, boost 1.200 HLP. 
Span 44 ft 6 in. and 15 lbs./sq.in. boost 1,765 H.P. 
Span folded 13 ft. Gin. Combat power at 11,500 ft. Performance 
‘ Q> . >< vaae «29 TR « 
Length 37 ft. _ Oin, F.S. gear, 2,750 r.p.m. a Max. speed at sea-level 283 m.p.h. 
Height 15 it. 51, in. and 15 lbs./sq.in. boost 1,665 H.P. Max. speed at 1,500 ft. 287 m.p.h. 
Wing area 328 sq.ft. Climb power at 3,200 ft., Max. speed at 13,120 ft. ~ 310 m.p.h. 
M.S. gear, 2,600 r.p.m. Stalling speed, flaps up 92 m.p.h. 
Weights : and 9 Ibs./sq.in. boost 1,520 H.P. Stalling speed, flaps down 80 m.p.h. 
Tare weight 9,906 Ibs. Climb power at 14,000 ft. Time to climb to 10,000 ft. 6.2 min, 
Normal gross weight approx. 12,000 Ibs. F.S. gear, 2,600 r.p.m. rime to climb to 20,000 ft. 14.5 min. 
Max. permissible gross weight 14,582 Ibs. and 9 lbs./sq.in. boost 1,480 H.P. Service ceiling 28,400 ft. 


Cut-away drawing of the Fairey “ Firefly 1. Mark 1” operational trainer as issued to the British Royal Navy, showing the location of the 


principal equipment. (By permission of Fairey Aviation Co., Ltd., Stockport.) 


1. Griffon Il or XII power plant 
Hydraulic header tank 
Instrument panel 

4. Signal pistol stowage (starboard 








+. Two-stage amber panels (pupil's cockpit only 3 
6. Goggle stowage (two-stage amber) 

7. Fire extinguisher 

8. Radio control unit 

%. Main fuel tank 

10. Handgrip i. 
Il. Instrument panel ) 
12. P. IL Compass 

13. Extinguisher 

14. Radio power unit > 

15. Power unit for intercom — 
16. Radio transmitter receiver 2 

17. Aerial 

IS. Amplifier 

19. Fixed tail-wheel 

20. Outer plane locking stag. 

21. Deck hook and snap gear 

22. Receiver 

23. Rear catapult spool s u/,, ae 

24. Accumulators <a 

25. Control locking stays 

26. Radio control unit 

27. Elevator and rudder trimmers 

28. External suppiy socket 

29. Oxygen bottk 

30. Fairey/ Youngman flap 

3 Aileron trim tab (port only 

$2. Formation keeping lamp 

33. Recognition lamp 

“4. Deck approach lamp 

35. Navigation lamp 

46. Landing lamp 

37. Air bottle 

38. Port wing fuel tank 

3%. Elevator, rudder and aileron trimmers 

40. Oil tank 

4 7 ; » O49 -» 
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Once in the air the controls were something 
I had heard 
I never thought 


I had never experienced before. 
eulogies about them, but 
anything could be so light and responsive. 
It was possible to manoeuvre that five-and- 
a-half ton aeroplane at over 200 m.p.h. with 
a finger on the stick—-and yet there was 
ample feel to transmit the sympathy between 
man and machine. 

In ordinary flight and in vertical turns 
the “ Firefly” is not only the pleasantest, 
but is quite the easiest machine I have ever 
flown. 

It was far easier to fly neatly and to do 
accurate turns than it is on the average 
Another 
“ Griffon ” 


private aeroplane. point: the 


Rolls-Royce engine is so very 
smooth, with its twelve cylinders, that the 
general impression in the cockpit is that it 
is quieter than an airliner or light aircraft. 


Pupil’s cockpit of a test version of the * Firefly ”’ 


A word about trim. <A _ three-way trim 
control box is mounted under the throttle : 
the aileron trim is used only to correct any 


possible rigging discrepancy and is not 
required in flight on the trainer, although it 
is of use operationally when unequal wing 
loads are carried. The elevator trim is needed 
mainly when the undercarriage and flaps are 
lowered ; but it is a fine adjustment and the 
think the 


“ Firefly ” could be flown without touching 


stick loads are so light that I 
the elevator trim. The rudder trim, on the 
other hand, is most essential : the change in 
throttle 


openings and it requires trimming out or one 


load is very great with different 
starts to turn as soon as the feet come off 
the pedals. 

To give a few figures: the climb after 
9 lbs./sq.in. boost and 
knots I.A.S., 


take-off is made at 


2,600 r.p.m. at 140 while 


operational trainer. In production models thi 


box with the accelerometer and other test instruments is replaced with the gvvo gunsight. On the instru- 
ment panel can be seen, on the left, r.p.m. meter, boost pressure gauge, magneto off-on switches, 


vadio altimeter, undercarriage and deck-hook levers; 
horizon, gyvvo compass, fuel tank switch and three fuel gauges ; 


on the vight are the altimeter (hidden), gyro 
below is the magnetic compass. The 


flap control lever, on the left, is an old type and has now been replaced with a neater one. 
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normal cruising is at t lb./sq.in. boost, 
2,200 r.p.m. and 180-190 knots I.A.S. When 
throttling back and flying near the stall, the 
controls are still responsive and there is no 
sluggishness. Just before the stall there is a 
warning by slight tail buffeting. With the 
flaps up the stall occurs at 80 knots I.A.S., 
while with flaps and wheels down it is as 
low as 70 knots. It was while trying the 
stall that I noticed a distinct difference, due 
to high wing loading, from the types I am 
used to. Unless the nose was kept down, or 
the throttle opened rapidly, to build up 
speed to about 110 knots, a wing dropped 
most decidedly. 

It was this effect of high wing loading 
that was later to make itself evident to my 
discomfiture, for on my first approach I 
undershot and, because of the gentle beha- 
viour of the machine—both in level flight 
and during the glide—I was taken by sur- 
prise at the sudden loss of speed when 
levelling out. I should think this is the only 
real trap for the pupil making the large 
jump direct from a primary trainer. He 
must be ready to give much more throttle 
when undershooting and he must be alert for 
the sudden fall in speed when throttling 
back or if he has inadvertently raised the 
nose to “stretch his glide. ” 

But to return to the actual landing. The 
engine is throttled back, the propeller lever 
moved to “ Max. r.p.m.” ; speed is reduced 
as the “ Firefly ” is put into the circuit, and 
the undercarriage is lowered at about 140 
knots, when it becomes rather nose-heavy. 
The flaps are extended to the “ cruise ” 
knots and then lowered 
“ take-off” and 


(right down). By this time the machine 


position at 120 
progressively to ‘land ” 
should be lined up for the final approach at 
90-95 knots and the hedge is crossed at 90 
knots. 
are astonishingly simple and, to my surprise, 


The final flattening-out and landing 


the difference in height gave no difficulty. 
I imagine this is because of the perfect view 
and the fine proportions of everything. If 
the machine is dropped a little the under- 
carriage absorbs and damps it perfectly. If 
an approach is made without engine, the 
speed should be kept up to 110 knots until 
crossing the hedge, when it can be allowed 
to drop to 105 knots. 

After about an hour’s flying, I felt con- 
fident and at home in the “ Firefly” for 
ordinary flying, although quite realising 
that more experience was necessary to be 
prepared for emergencies. Talking things 
over with Mr. Mathews we concluded that 
some two hour’s more would have made me 
fit to go solo in the “ Firefly ” and capable 
of getting myself out of difficulties. 
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Faster and more comfortable flying 


Christopher Columbus, pioneer of inter- 
continental travel, took 66 days to sail in 1942 
from Spain to the Bahamas. The ‘Queen 
Mary” and the ‘Queen Elizabeth” now do 
the trip in less than five days. That travelling 
time could be cut still further was proved in 
1927 by Charles Lindbergh when he flew 
And 
today’s clock-conscious globe-trotter requires 


from New York to Paris in 33 hours. 


only twelve hours for the same trip, if he 
travels in one of Pan American World Air- 
P.A.A.’s first 
“Stratocruiser” will be delivered this year, and 
traditionally christened “Clipper America.” 
Four-engined “Clippers,” carrying passen- 


way’s new ‘“Stratocruisers.”’ 


gers and mail over the Atlantic and the Pacific, 
made their first appearance in 1932. In 1945, 
the famed series of Sikorsky, Martin and 
Boeing flying-boats gave way to Douglas and 
Lockheed landplane “Clippers.” 
these aircraft has the speed and operational 


But none of 


ceiling of the ‘‘Stratocruiser,” whch can fly 


VOLUME IV — MARCH, 1949 





. 
(“2 


well “over the weather” and offer passengers 


a measure of comfort and luxury hitherto 
unique in air travel. 

It represents the first airliner to feature a 
two-deck fuselage with pressurisation for 
operating in the sub-stratosphere. Flying in 
the upper air levels where smoother flight as 
well as greater speed and economy are possible, 
passengers will enjoy the effects of low-altitude 
air; the heating and air-conditioning system 
maintains an inner temperature of 70 deg. F., 
even if it is 60 below zero outside. Passengers 
have a chance of “stretching their legs,” 
wandering about the cabin as in a pullman 
car; the women’s lounge has most of the 
amenities of a modern beauty parlour—men 
will find electric razor outlets ; hot and cold 
running water is a feature of both. Another 
keynote of comfort is a spiral staircase con- 
necting the main cabin with the lower deck 
lounge, where a well-stocked bar is located. 
As can be seen, the designers of the ‘‘Strato- 
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cruiser” have realised that sitting in the most 
luxurious of armchairs can become tiring 
after several hours’ flying. 

This magazine has repeatedly carried reports 
on the “Stratocruiser” and its structural details 
whilst it was still in the constructional and 
test stages.* The period since the ‘Strato- 
cruiser” was first announced in 1945 may, in 
the opinion of many, seem rather long ; the 
reasons underlying this lengthy development 
time will be given later. Meanwhile, the new 
airliner is now complete, and Boeing Airplane 
Company expects to deliver all fifty-five units 
ordered, by the end of this year. First deliveries 
go to Pan American World Airways, who have 
ordered twenty ; ten more are for Northwest 
Airlines, eight for American Overseas Airlines, 
seven for United Air Lines, six for British 
Overseas Airways Corporation, and four for 


* INTERAVIA, Review of World Aviation, Vol. I, 
No. 3, pp. 21-26; Vol. II, No. 7, pp. 24-25; Vol. ILI, 
No. 1, pp. 34-35, and No. 11, pp. 629-634. 
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14,000 H.P. pull the two-deck monster into the air. 


Scandinavian Airlines System. This inter- 
national distribution of an airliner represent- 
ing a new era in intercontinental air travel, 
plus the fact that it has undergone considerable 
modification since its prototype days, warrants 
a new description of the ‘‘Stratocruiser.” 


Essential data in brief 


What is the most important feature of a 
new airliner ? The globe-trotter is perhaps 
interested primarily in the travelling costs, 
trip durations and comfort, the airline operator 
in the economic aspects ; but the majority of 
contemporaries are fascinated by what it can 
do technically. 

As regards the costs, these are still in the 
blueprint stage. The travelling time is easier 
to assess : London to New York should take 
twelve hours, New York to San Francisco 
nine hours, San Francisco to Honolulu eight 
and one half hours. Continuing at this speed— 
thus Honolulu—Tokyo 13% hours, Tokyo— 


A cruising altitude of 25,000 ft. ensures smooth “over-the-weather” flight. 





oe: Sa 





For landing, the Fowler-type wing flaps reduce the approach speed and the reversible- 


pitch propellers shorten the landing run. 


Calcutta 11%, Calcutta—Cairo 12%, Cairo— 
London 7%—the globe can be circled in 
74% hours. * 

With reference to the economic aspects, 
F. B. Collins, Boeing Vice-President and Sales 
Manager, maintains that the direct operating 
costs can be met with as few as ten passengers 
or one ton of cargo, provided the calculation 
is based on 5.5 cents a passenger-mile or 51 
cents a ton-mile. Since this makes up only 
17 per cent. of the total payload, it is to be 
assumed that the remaining 83 per cent. not 
only covers the indirect costs, but can be 
translated into appreciable profits. 

The essential technical features now follow 
in figures and notes. 

* Presupposing identical airport procedures, the 
“Stratocruiser’’ could beat the round-the-world record 
set up in 1947 by Reynolds and Odom (20,200 miles 
in 79 hours) even in the opposite direction and with 
44 passengers on board. For “Stratocruiser”’ occupants 
it would be midday and midnight only twice, and they 


would have to miss a calendar day, ‘for no reason 
at all,” after Honolulu. 


The main cabin of P.A.A.’s 


Passenger capacity of the P.A.A. version : 
Day: 61 cabin seats and 14 lounge 
seats 

Night: 9 upper berths (single) 

9 lower berths (double) 

25 seats 

14 lounge seats 
Passenger capacity of the A.O.A. version : 
Day: 60 cabin seats and 14 lounge 

seats 

Night : ‘15 upper berths (single) 

15 lower berths (double) 

14 lounge seats 
Freight capacity : 845 cu. ft. for 17,100 
Ibs. of freight, plus 45 passengers, 
2,000 Ibs. of luggage ; range in these 
conditions is 3,000 miles. Two cargo 
holds on the lower deck are accessible 
during flight. Landing can be effected 
directly from a truck, obviating the 


need for ramps. 


4. Cruising speed: 300 to 340 m.p.h. 


“Clipper America” accommodates 61 passengers by day. 
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Cruising altitude : 25,000 ft. with 5,500 ft. 
equivalent cabin pressure ; 70 deg. F. 
temperature in the cabin. 

6. Maximum theoretical range: 4,600 miles 
with 10,500 Ibs. of payload, or 44 pas- 
sengers plus 66 Ibs. of luggage for 

A.O.A. 


This range corresponds to a Seattle— 


each (see night operation). 
Oslo, Cairo—Cape Town or Stock- 
holm—Vladivostok trip. 

7. Wing loading : over 80 \bs./sq.ft., which 
is rather a record and is twice as high 
as that of a “Vampire 3” jet fighter, 
for instance. It ensures smooth flight in 
gusty air, and—in conjunction with the 
high continuous output of the engines 
and the great cruising altitude—makes 
for high cruising speed. 

8. Engine output: 14,000 H.P. take-off 

power furnished by four Pratt & Whit- 

ney “Wasp Major” air-cooled four-row 
radials (world’s most powerful reci- 
turbosuper- 


procating engine) with 


chargers, driving Hamilton-Standard 
reversible-pitch, square-tipped propel- 
lers, gives the fully-loaded ‘“Strato- 
cruiser a rate of climb of 18.3 ft./sec. 


the take-off 


reasonable limits. 


and keeps run within 
9. Fowler-type wing flaps: of the high-lift 

variety, they also increase the wing 
area when extended, thereby more than 
doubling the lift normally furnished. 
Together with the reversible-pitch pro- 
pellers, they enable the landing run to 
be shortened to 1,230 ft. 

10. High degree of safety : the ‘“‘Stratocruiser” 
can still climb to 15,500 ft. with two 
engines cut out. Thermal anti-icing of 
wing, empennage, propellers and pilots’ 
windshields. 
cargo compartments accessible in flight. 


Efficient fire protection ; 


His Majesty the Passenger... 


Passenger comfort is the hub of all “Strato- 
cruiser” design considerations. The except- 
ional spaciousness of the main cabin is a 
remarkable enough feature in itself. From the 
reat of the control cabin to the rearmost 
pressurised bulkhead—including the galley 
in the fuselage rear (P.A.A., N.W.A., A.O.A. 
and S.A.S. versions) or else the “honeymoon 
stateroom” (in U.A.L. and B.O.A.C. versions, 
which have the galley in the centre)—it is 
only two feet shorter than a standard pullman 
car. Two staterooms, each for four persons, 
ate located forwards ; these are followed by 
the women’s and men’s lavatory-lounge faci- 
lities, with room for five and fitted with hot 
and cold running water, large mirrors, settees, 


plugs for electric razors, etc. The main cabin 
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nine 


For night operations there are nine upper and 
lower berths, as well as 25 chairs. 





The lower-deck lounge seats fourteen; the load plan 


provides for 67 Ibs. of liquor. 





The women’s lounge has all the amenities of a beauty 


parlour. 





72 meals cooked and served within one hour. 


Breakfast in bed. 

















can be divided up entirely or partially by 
curtains when the berths are made up for 
night operations. Most versions have the 
galley at the rear, excepting U.A.L. and 
B.O.A.C. models which have it opposite the 
staircase. 

A lot of engineering work went into the 


>»? 


designing of the ‘“Stratocruiser’s” seating 
accommodation, resulting in luxury day chairs, 
“‘berthable” chairs and upper berths declared 
equally comfortable for “light-weights and 


> 


heavies.” Each has a handy control panel 
which allows a passenger to recline his seat, 
switch on his individual light or call the air 
hostess with only a movement of a finger. 
Four chairs can be converted into a twin 
bed 42 inches wide and 6 feet 4 inches long. 
Curtains and bed covers fold down with the 
40-inch-wide upper berths. Weighing only 
371% lbs., each chair has specially-sprung leg 
suspensions to eliminate vibrations, foam- 
rubber cushions, an ashtray, an attachment for 
a food tray, and a revolving “occupied” or 
“unoccupied” sign. 

Cabin windows may be round or rectangu- 
lar, according to the customer’s desire (P.A.A., 
A.O.A. and B.O.A.C. 
windows). Light-toned colours in the upper 


half of the cabin and dark-toned colours in the 


have chosen round 


lower half facilitate eye adjustment when a 
passenger gazes abruptly from the outside 
sunlight back to the cabin, and also create an 
illusion of additional spaciousness and cabin 
height. Care has been taken to avoid anything 
conducive to an impression of oscillations, 
such as sharply contrasting colours, gaudy 
patterns in curtains or upholstery, thereby 
eliminating many causes of passenger fatigue 
P.A.A. for 


instance, will have a mixture of beige and 


and ‘‘air-sickness.”’ versions, 
blue-green in the passenger cabin; N.W.A., 
who fly the northern route to the Orient and 
are faced with the problem of counteracting 
the chill outer view with a warm interior, have 
chosen beige carpets and walls, and a reddish- 
brown, rough-texture upholstery for the seats. 

The “recreational” delights of the bar, 
accessible via the spiral staircase, would be 
incomplete if not given a solid gastronomic 
background. The largest galley (350 cu. ft.) 
even installed in an airliner is the reason for 
Boeing’s claim to “food prepared in a manner 
Grandmother would have appreciated but 
never dreamed of.” Equipment serviced by 
two stewards “without stepping on each 
other’s toes” includes two electric ovens, a 
wet-ice refrigerator, a five-gallon urn for 
brewing fresh coffee in flight, stainless-steel 
working surfaces, and dry-ice containers for 
storing the pre-cooked and frozen food ; seven 
two-gallon containers, each with its outlet and 
individual switch for heating and built-in 
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The captain delegates a certain amount of responsibility to the flight engineer, but constantly supervises his actions 


and can overrule him instantly. 


The “brain” of the big ship, the control cabin, is accessible through the front cargo hold. 





dry-ice container for cooling, supply the juices, 
soups and drinking water for the trip. As many 
as twenty-four complete meals can be turned 
out in eighteen minutes. To facilitate serving, 
the door to the main cabin has five adjustable 
louvres, similar to a venetian blind, which, 
when opened, become wide shelves for sup- 


porting food-trays. 


. and his airborne ministry 


A modern long-range airliner can no longer 
be ruled by one man alone. A small and well- 
organised “‘government”’ is necessary, and the 
role of the Prime Minister is filled by the 
captain. On intercontinental trips the “Strato- 
cruiser” will normally carry an eight-member 
crew. The captain will be assisted by a co- 
pilot, flight engineer, navigator and radio 
operator, as well as a head steward and two 
stewards or stewardesses. For continental 
operations the crew can be reduced: the 
navigator, radio operator or flight engineer 
can be dispensed with, and two stewards are 
enough to take care of the passengers. 

On long-range flights, meanwhile, the 
flight engineer is one of the captain’s most 
valuable aidss His job is to check constantly 
on engine temperatures, pressures, speeds, 
power output, etc., fuel and oil consumption, 
in order to achieve maximum efficiency in 
fuel consumption versus operating speed ; 
then he has to service numerous equipment 
items such as multiple-generator systems, 
multiple fuel-selector systems, cabin pressuri- 
sation, heating and ventilating equipment. 
After long conferences with P.A.A., his station 
was positioned in the centre of the control 
cabin, where he and his instruments are within 
easy view of the captain, and from where he 
can easily watch the flight procedures. Al- 
though the flight engineer can set power 
controls at the command of the captain or in 
routine cruising flight from a duplicate set of 
levers, the pilot, because his levers are stronger 
and can exert more force, can take the controls 
away from the flight engineer at a second’s 
notice. Radio operator and navigator have 
roomy Stations on the port side of the control 
cabin, and likewise enjoy excellent visibility 
conditions. An extra seat aft and to the pilot’s 
left is provided for an observer. Flight-crew 
members can stand upright in the cabin, leave 
and gain their stations without disturbing one 
another, and have at their disposal separate 
toilet facilities. All the latest equipment is 
installed for automatic piloting, navigation 
(Kollsman’s periscopic sextant in place of the 
standard astrodome, on P.A.A. ‘‘Stratocrui- 
sers”), radio navigation, instrument landing 
(Sperry’s Automatic Approach Control), radio 
telephony and engine supervision (Sperry’s 
Engine Analyser on P.A.A. types). 
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How the airlines co-operated 

Already in 1945, when a Boeing C-97 
*Stratofreighter”” set a record by flying the 
2,300-mile stretch from Seattle to Washington 
in six hours, public attention was roused. At 
first glance little difference is noticeable be- 
tween this military transport aircraft developed 
from the B-29 and B-so0 ‘Superfortresses,” 
and its civilian counterpart, the 377 ‘Strato- 
cruiser.” Even the engines—‘‘Wasp Majors” — 
are the same. Nevertheless, four years elapsed 
before the new, big airliner went into service. 

It happens that airline companies are difh- 
cult customers. And no wonder, for- they 
have to pay the round sum of $1,500,000 for 
“Stratocruiser,” this has to be 
Details of payload capacity, fuel 


each and 
amortised. 
capacity and general layout can make all the 
difference between operational success and 
failure. Besides this, the technical staff of an 
airline company, with its experience gained 
in decades of operating, has its own particular 
opinions on cockpit layout, instruments and 
equipment, maintenance aspects, and so forth. 
In this way many individual desires are ex- 
pressed, which, though their fulfilment calls 
for extensive tests and lots of time, can im- 
prove the economic characteristics of a new 
airliner, and give it more “‘passenger appeal.” 

In the case of the ‘“Stratocruiser,” Pan 
American was the leading airline co-operator. 
In addition to the arrangement and fitting-out 
of the passenger cabin and control compartt- 
ment, many details of equipment are thanks to 
For example, P.A.A. 
insisted that all major controls be within easy 
reach of the right hand of the pilot and left 
hand of the co-pilot. 
concerned the o// system, where P.A.A. sug- 


P.A.A.’s suggestions. 


Other improvements 


gested a s50-gallon central tank in the fuselage 
and an arrangement by which oil can be 
pumped from it to any of the separate tanks 
Not only has this the 
advantage that, if one engine starts using too 


serving each engine. 


much oil, its tanks can be replenished, but 
when the aircraft lands, the refuelling crew 
need only fill the centre tank ; and the system 
furthermore weighs 250-300 lbs. less than if 
each engine were merely fitted with a 50- 
gallon oil tank. P.A.A. insistance, furthermore, 
pushed the capacity of the 35 nylon fuel cells 
up to 7,790 gallons. Besides the periscopic 
sextant and engine analyser, which are features 
of the “Clipper America,” P.A.A. was respons- 
ible for improved fire-protection devices, indi- 
vidual electrical fuses for each flight instru- 
ment so that failure of one instrument does 
not mean failure of all, and many other details 
adding to the efficiency of the “Stratocruiser.”” 
A further, major change suggested by P.A.A. 
though United 
Aircraft’s new Hamilton-Standard type with 


concerned the propellers : 
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The forward cargo hold 
has a volume of 520 ecu. 
ft. and can take on 
12.000 Ibs. of freight. 
The photo is taken looking 
towards the rear; the 
entrance door is on the 
left. Light commodities 
are stowed in the rear 
cargo compartment. 


Simplified overhaul and 


maintenance. Extension 
of the Fowler flaps exposes 
fuel lines, wiring, and flap 
and aileron controls. 


The twin main landing 
wheels measure 56 inches 
in diameter. 





























































































































square tips means an additional half a million 
dollars for 20 aircraft, P.A.A. wanted its 
greater efficiency and its weight-saving of 
600 Ibs. 

Other purchasers of the ‘‘Stratocruiser” have 
largely confined their individual wishes to 
questions of cabin layout and decoration. But 
the major share of the credit goes to the manu- 
facturer, Boeing Airplane Company, which, 
backed by experience won in building over 
10,000 four-engined aircraft in the last fourteen 
years, has succeeded in blending all these 
considerations into the “‘Stratocruiser.” Into 
it have gone four and three-quarter million 
hours of development and _ testing—100,000 
hours for the passenger chairs alone, for 
example—and the test programme comprised 
innumerable details, as for instance, 720 hours 
in the wind tunnel and 41,500 drop tests of the 
main landing gear, including even “trampling” 
tests on the flooring and “scuff” tests of the 
fabric chosen for chairs. Flight testing began 
in July, 1947 : 250,000 miles were logged up 
to the time of final certification by the U.S. 
Civil Aeronautics Administration. 


Dimensions, Weights and Performance 


Main dimensions : 


Span . ‘ 141 ft. 3 in. 
Elevator span . 43 ft. 

a ee ee re 110 ft. 4 in. 
Height (taxi condition) 38 ft. 3 in. 
Height (vertical tail down) . . 26 ft. 7 in. 


Wing area (Boeing “117” airfoil 


section) 1,769 sq. ft. 
Weights : 
Maximum take-off weight 142,500 lbs. 
Maximum landing weight 121,700 Ibs. 
Operating weight empty 83,500 Ibs. 


160 


Engine power : 
(Four Pratt & Whitney “Wasp Major” R-4360 TSB3-G 
28-cylinder air-cooled four-row radials with General 


Electric BH-4 turbosuperchargers and Hamilton- 
Standard propellers) 
Take-off power with water injection at 

2,700 f.p.m.. ee ee 3,500 H.P. 
Take-off power dry at 2,700 r.p.m. 3,250 H.P. 
Maximum continuous power at 2,550 r.p.m. 2,800 H.P. 
Maximum cruise power at 2,300 f.p.m. 1,900 H.P. 


Comparative values : 


Wing loading at take-off . 80.5 lbs./sq.ft. 
68.8 Ibs./sq.ft. 
10.2 Ibs./sq.ft. 


7.9 H.P./sq.ft. 


Wing loading at landing . 
Power loading at take-off. 
Wing power (2,550 r.p.m.) . 


Performance : 


Maximum speed at 25,000 ft. . 
Cruising speed at 25,000 ft. 


398 m.p.h. 
300-340 m.p.h. 


Cruise altitude 15,000-25,000 ft. 


Service ceiling at 110,000 Ibs. 
gross weight 


on four engines . 33,000 ft. 
on three engines. 26,000 ft. 
Rate of climb at sea-level 
on four engines, max. cont. 
power, 142,500 lbs. gross 
weight 18.3 ft./sec. 
on two engines, max. cont. 
power, 110,000 Ibs. gross 
weight 5.6 ft./sec. 
Stalling speed at sea-level 
and 110,000 Ibs. gross weight 93 m.p.h. 


Range (zero wind, no fuel re- 
serve) 
‘10,500 Ibs. payload 4,600 miles 
20,000 Ibs. payload 
25,000 Ibs. payload 


C.A.R. take-off field length at 


3,550 miles 
3,000 miles 


sea-level 
142,500 Ibs. gross weight. 6,250 ft. 
130,000 Ibs. gross weight. 4,900 ft. 


INTERTLOAVIA 


C.A.R. landing field length at sea-level 


110,000 Ibs. gross weight. . 5,860 ft. 
Ditto, using four reverse propellers 3,470 ft. 
Landing ground run hereby 1,230 ft. 
Other data : 
Capacity of fuel tanks 7,790 U.S. Galls. 
Volume of control cabin . 472 cu. ft. 
Volume of main cabin . 4,041 cu. ft. 
Volume of lounge-bar . 500 cu. ft 
Volume of lounges, etc. 816 cu. ft 
Front cargo hold 520 cu. ft 
Rear cargo hold 325 cu. ft 
Landing wheel track ... . 28 ft. 6 in 
Maximum cabin height 10 ft. § in. 
Cabin length 68 fr. 
Propeller diameter... . . . 16 ft. 6 in. 


Servicing and Maintenance 


Although the ‘‘Stratocruiser”’ is the largest 
airliner ever put into production, it is easier 
to load than many other types of commercial 
transport. All cargo and galley servicing is 
done from the right side, whereas the main 
passenger door is on the left. The cargo doors 


fold 
being at approximately truck-bed height for 


downwards and have built-in steps ; 
direct loading from ground vehicles, they 
obviate the need for loading ramps. Several 
steps and a trap door between the forward 
cargo hold and the cockpit give the flight 
crew and maintenance personnel an entrance 
to the control cabin through the front cargo 
door. A door between the aft hold and the 
lounge-bar permits the rear cargo door to be 
used as an auxiliary passenger entrance or 
exit. A separate galley service door, upper 
deck aft, enables food to be loaded and refuse 
to be unloaded without passing through the 
cabin. Underwing fuelling is optional, and, 
as already stated, oil is pumped into only one 
tank, located centrally in the fuselage. 

Great value has been attached to simplified 
service and overhaul procedures, for airliners 
of this size incur a great waste of money if 
they have to wait around terminals for reasons 


which could be avoided. 
the engines are built on the “power egg” 


For this reason, 


principle, and one unit can be changed by 
four men in 30 minutes. Similarly, a “Strato- 
cruiser” starter motor can be replaced by one 
man in 30 minutes ; but it requires two hours 
and 45 minutes for two men to change a 
propeller or a carburettor. Wing leading-edge 
sections are hinged to allow for quick inspec- 
tion or.repair of engine controls, wing thermal 
anti-icing ducts and cabin air-conditioning 
units. Full extension of the flaps completely 
exposes fuel lines, wiring, and flap and aileron 
controls in the wing trailing edge. The huge 
vertical tail, which ensures perfectly stable 
flight on two engines if necessary, can quickly 
be folded down, enabling the “Stratocruiser” 
to pass through the entrance door of any 
normal-size hangar. Ri. 
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A year ago few men in the aviation industry 
would have been willing to lay much of a bet 
that the B-36 six-engined bomber was going 
to figure importantly in the future of the U.S. 
The big Consolidated Vultee 
“Flying Cigar” would fly all right, but reports 


Air Force. 


from observers indicated it was too slow—a 
“sitting duck” for enemy anti-aircraft fire or 
interceptors. 

But on January 11th, 1949, the B-36 had its 
vindication. The Air Force announced it was 
going to divert the major part of $300,000,000 
away from other types of aircraft into the B-36 
programme. Not only were present models 
to be improved, but a number of new units 
were to be ordered. The Air Force would not 
say how many. But this decision put Conso- 
lidated Vultee Aircraft Corp. right up in the 
front rank of producers of bombers for the 
U.S.A.F., exceeded only by Boeing Airplane 
Co., which, until the January 11th decision, 
had the whole forward bomber programme 
under its wing. The decision also greatly 
advanced the fortunes of Floyd B. Odlum’s 
Atlas Corp. 

The shift of funds radically changed the 
outlook for Consolidated Vultee Aircraft 
Corp., of which Atlas has working control. 
Its total backlog of orders as of last October 1st 


amounted to about $140 million, including 
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U.S. Air Force Planning and the Budget 


Rise of the B-36... Atlas Corp. Benefits 


the remainder of the orders for the ‘“Convair- 
Liner’? (Consolidated has over 50 commercial 
versions still to deliver in 1949, which will be 
completed this spring). The implication that 
there is $200 million or more worth of B-36 
business coming to Consolidated (the balance 


is to go to Boeing for improvements on the 


Birthplace of the B-36: Convair’s San Diego plant in California. 








B-50 bombers) should push Consolidated’s 
backlog to at least double what it was in 
October of last year. It must be remembered, 
however, that engines and accessories form a 
large part of the total order, and these are not 
made by Consolidated. It is true that Conso- 


lidated lost a sub-contract to manufacture the 







































































cancelled-out Northrop RB-49 “Flying Wing,” 
but the Consolidated fee on this $50 million 
worth of business would not have been much 
over $1 million. 

Behind Consolidated’s success is a record of 
concentrated effort on the part of the company 
and the Air Force. The B-36 obviously needed 
The Pratt & Whitney “‘Wasp 
Major” engines were advanced, officially, from 


more power. 


a 3,000 horsepower rating to one of 3,500, by 
These and other 
improvements began to restore the faith of the 
Air Force, and by last summer Wright Field 


using water injection. 


reconsidered a decision to cut back the plan 
for buying nearly 100 units by perhaps one- 
third or more. Instead, the B-36 programme 
was kept virtually intact, and it was decided 
to order 95 units, thus as many as originally 
planned. A press showing was held at Forth 
Worth, Texas, where the B-36s are being built, 
and new high performance records were 
announced for the huge bomber. General 


George C. Kenney, Commander of the 


Strategic Air Command, announced that 
maintenance and repair difficulties which had 
plagued the B-36 were being eliminated, and 
that things were much on the mend. Secretary 
of the Air Force Symingtof is generally 
believed to have taken a personal interest in 
the B-36 programme. 

Originally, the 9; units were to have been 


completed by the middle of 1950. Now it 


seems that there will be a further continuation 
of the B-36 line, although the Air Force is 
keeping quiet about what additional improve- 
ments in performance are planned. 


on 


There was an element of luck in the boost 
the B-36 programme received on January 11th. 
The Air Force had, been proceeding on the 
assumption that its strength was to be gradu- 
ally advanced to 70 groups by sometime in 





Floyd B. Odlum, Chairman of the Boards of Atlas 
Corporation and Consolidated Vultee. 


1953, and that there would be room for new 
types of aircraft, such as the RB-49 tailless jet 
bomber. The budget message of President 
Truman on January 11th bluntly told the 
country that the 7o-group concept was not to 
be realised for some time and that a 48-group 
plan was all he would recommend for the 
immediate future. This curtailment was 
discounted by some aviation men on the 
grounds that the President was following the 





old political strategem of cuttings things out 
of a budget which one believes will be restored 
by popular or Congressional demand, and 
leaving in the ‘‘doubtful” items. Be that as 
it may, the Air Force the next day announced 
it was trimming its cloth to fit the coat the 
President had recommended for it. This 
decision, ®f course, was not made between 
Monday and Tuesday, but followed a highly- 
secret conference of top-ranking men from the 
Air Force, Navy and Army concerning the 
effects of the budget message, the contents of 
which they must have had access to. 

The Air Force made the decision to eli- 
minate new types of aircraft which would 
not be available for combat purposes for two 
or three years, and shift the money to types 
already in production, with which they could 
oppose an enemy in the relatively near future. 
The Consolidated B-36 was standing ready to 
hand. Consolidated needed more orders and 
could handle additional business. The B-36 
had been greatly improved and had given 
proof of its long range and big bomb-carrying 
capacity. It was also susceptible to further 
improvement, which would add to perform- 
ance. So Consolidated got the order and 
Floyd B. Odlum’s Atlas Corp. had the potential 
value of its very substantial investment in 
Consolidated considerably increased. 

Mr. Odlum, who is Chairman of Consolidated 
Vultee as well as head of Atlas, must have had 


Stretching as far as the camera’s eye can see back into the 4,000-foot-long assembly building at Convair’s Fort Worth plant, this assembly line is turning out B-36 bombers for the 
U.S. Air Force. The rudder is 46 ft. 7 in. above the floor and extends into the region of the trusses supporting the roof. To move B-36s down the assembly line at intervals, 


the nose of the aircraft has to be jacked -up, thereby lowering the rudder enough to clear the lighting fixtures and trusses. Over 14,000 workers are engaged in B-36 production. 
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Since the B-36's span exceeds the width of the assembly 


faith in Consolidated’s ability to make good 
after its substantial losses in its commercial 
airliner venture. For the month of December, 
1948, Atlas purchased an additional 65,900 
shares of Consolidated, thereby bringing its 
Odlum’s 


faith in the luck of his company and the value 


total investment to 415,600 shares. 


of its product was rewarded before two weeks 


of the new year had passed. 


* 


The acquisition of working control of 
Consolidated by Atlas more than a year ago 
left Atlas with a headache from the commer- 
cial ‘“‘Convair-Liner.” Despite every effort, 
the company has not been able to avoid very 
substantial losses. Mr. Odlum has plans to 
market additional ‘‘Convair-Liners” through 
formation of an equipment financing corpora- 
tion which would sell or lease aircraft to airline 


of this 


project would recoup some, but not all, of the 


companies needing them. Success 


previous deficit. Having lost $16,721,000 in 
the fiscal year ended November 30th, 1947, 
even after tax credits, the total losses for the 
two years ended last November 30th probably 
totalled around $25 million. It would not 
have been possible to recoup all of this deficit 
through the “‘Convair-Liner” programme alone. 

So Consolidated’s management, with La- 
Motte T. Cohu serving as President under 
Mr. Odlum as Chairman, has turned more and 
more to military business, of which the new 
(Mr. Cohu 


came to Consolidated from the presidency 


B-36 orders are the latest phase. 


of Transcontinental & Western Air, Inc., and 
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building’s door, it has to be set at an angle. jacked up, and hauled through by a tractor. 


was previously Chairman of Northrop Air- 
craft, Inc.) But the principal success prior to 
the new B-36 orders was in securing about 
$6 million worth of sub-contracts from Boeing 
and obtaining an order for thirty-seven T-29 
trainers, a development of the “Convair- 
Liner.” This contract, based on a probable 
price of not much over $500,000 each, would 
only have brought in $8 million or $9 million 
worth of business. The B-36 is a much bigger 
proposition than either of these contracts. 
Consolidated has a big new propeller-turbine 


flying-boat which it hopes the Navy may 





Consolidated 


LaMotte T. 


Cohn. 
Vultee Aircraft Corporation. 


General Manager of 


someday buy in quantity, but that programme 
is some time away and can hardly be counted 
on at the moment. 

Odlum has been.more fortunate in his poli- 
tical affiliations than some of the other leading 
industrialists and financiers of the country. 
Not long before the November election, when 
the consensus was much against Mr. Truman’s 
re-election, Odlum declared in public, on a 
visit to Washington, that his sympathies and 
support were with the President. 


INTER ISZAVIA 


Although there has never been any evidence 
of political pressure exercised by Odlum, it is 
only common sense to assume that a manu- 
facturer who stands well with the Adminis- 
tration is in a good position to get a hearing 
if he has a sound product to offer the Govern- 


ment—such as the B-36. 


The full implications of the shift in Air 
Force planning are still not clear. In future 
years Congress may well restore the annual 
budget for aircraft procurement to figures 
the 
recommended by President Truman for the 
The theory that each of the 
Air the Navy 
(including the Naval Air Arm) and the Army 


somewhat larger than $2, 300,000,000 
1950 fiscal year. 
three Services—the Force, 
—should get an equal slice of the annual 
appropriation pie, may undergo drastic chan- 
ges in the future. But it was this theory which 
resulted in the cut in Air Force appropriations 
recommended for 1950. 

Consolidated Vultee and Atlas Corp. have 
benefited from the shifting fortunes of military 
necessity. Next month, or next year, it may 
be some other company. But once launched 
as a production project, it is unlikely that the 
new B-36 programme will be rescinded. When 
the Armed Services get deeply into a procure- 
ment programme, they are likely to carry it 
through, and eventually cancel something 
just starting. The history of the B-36 pro- 


gramme offers enough proof. 


Frederick Peters, Nen York. 
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FIAT G.4 


Two-Seater Trainer 


he fact that air force pilots have to be trained along much stricter 
lines than private flyers was first recognised during the early years 
of the last war. In the old days primary training was roughly the 
same in both cases, and it was only in the later stages that the military 
pilot had gradually to acquaint himself with faster transitional types 
having a more complicated equipment than personal aircraft. Nowa- 
days, anybody can learn to fly a docile sports aeroplane in good weather, 
but all-weather flying in high-speed fighters places much heavier 
demands on the pilot as regards skill and presence of mind. Blind 


Two generations : The newest member of the Fiat G.55 fighter family 
is the G.46 two-seater trainer military. fitted with a 250-H.P. de Havilland 


“Cupsy 


flying, and not only having to keep an eye on all the instruments and 
to compute courses and curves, but also having to work the radio, 
read maps, observe the engine r.p.m., propeller pitch, flap position, 
ete. —or executing acrobatics, ‘shedge-hopping” and blind landings 
in formation—is a big job, and one which only few are capable of 
And all this is only piloting technique ; additional to it 
It is no wonder, therefore, that air force 


mastering. 
comes the combat training. 
training centres nowadays attach value to finding out during the 
early stages whether the candidate is really suited to air force work, 
before time, material and fuel have been wasted. 

From these considerations stemmed the basic training aeroplanes 
They are designed to replace simultaneously 
It is evident that 


of the post-war era. 
the training and transitional types of earlier days. 
the candidate will find the initial training stages none too easy, for 
he now has to start early with high-landing speeds and complicated 
instrumentation. On the other hand, however, such aircraft provide 
a guarantee that suitable pilots only will make the grade ; men who 
will not fail in their later training as fighter or bomber pilots. 

Such a training aircraft, the Fiat G.46 two-seater, has been derived 
from the well-known G.55 and G.56 fighter family, and its G.48, 
G.55A and G.55B, G.59, G.60 and G.61 one- and two-seater training 
versions, which all have the same wing of 227 sq. ft. area and 
38 ft. 11 in. span. This wing structure and configuration has been 
retained for the G.46, though reduced to 173 sq. ft. area and 34 ft. 2 in. 
span. In place of the liquid-cooled engines (DB-Fiat, Rolls-Royce) 
rated up to 2,000 H.P.—the G.48A and G.48B trainer-fighters were 
the only ones to have air-cooled engines (760-H.P. Isotta-Fraschini 
RC-40 “Delta”)—air-cooled in-line engines are being installed: de 
Havilland “Gipsy Queen 30” (250 H.P.), Alfa 115-1 bis 
(190 H.P.) and 115-1 ter (210 H.P.). Accordingly, three versions of 
the G.46 are being built, of which only the version powered with 
the “Gipsy Queen 30,” the Model G.46-2, will be discussed here. 


Romeo 


Characteristics and Performance of the G.46-2. 


(de Havilland “Gipsy Queen 30” and Fiat-Hamilton constant-speed 


propeller, Type 5006.) 


Dimensions : 
Ms kkk se ewe Oe ean 1k om 
Length . 27 ft. 11 in. 
Height 7 it. i mH. 
Wing area 173 sq. ft. 
Weights : 
Empty weight (with permanent equipment) 2,450 Ibs. 
VHF radio 261, lbs. 
Oxygen equipment. 261, Ibs. 
MC er sf eke ek a 44 Ibs. 
Fuel 234 ~—sIbs. 
Crew (2) . fe ie gs 374 ~~ (Ibs. 
All-up weight . 3,155 Ibs. 


represented here by the basic type powered with a 1,455-H.P. Fiat DB 605A liquid-cooled engine 
Queen 30." 
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Professor Giuseppe Gabrielli, the designer of all the latest Fiat aircraft, is an expert on economic manufacturing methods. 


jigs built up of standard-size elements are used 


These decrease the man-hour output and allow for extensive interchangeability. 














For producing the G.46, numerous assembly 


On the left ean be seen such a deviee for 


the rear spar, in the centre the assembly jig for the fuselage rear, and on the right a jig for the wing. 


Engine output : 


Take-off and rated power. 250 H.P. 
(2,500 r.p.m., sea-level) 

Climbing power (2,400 r.p.m., sea-level) 244 H.P. 

Max. economic continuous power 
2,100 f.p.m. at sea level 176 H.P. 
2,100 r.p.m. at 3,600 ft. 181 H.P. 


Comparative values : 


Wing loading... . . 18.3 Ibs./sq.ft. 
12.6 lbs./H.P. 


1.45 H.P./sq.ft. 


Power loading (3,500 r.p.m.) . 
Wing power (2,500 f.p.m.) . 
Performance : 


Max. speed . 202 m.p.h. 


Stalling speed . 68 m.p.h. 
Rate of climb at sea-level 21 ft./sec. 
Time to climb to 13,000 ft. 16 min. 
Service ceiling. 20,000 ft. 
Take-off run 750 ft. 
Landing run .... 430 ft. 


35 Imp. Galls fuel 
at 55 %, rated power . 
Corresponding range . 


Flight duration with 
3 hr. 15 min. 
530 miles 


Of all-metal construction, the G.46 is remarkable for a very robust, 
two-spar and one-piece wing, which, in view of an Ultimate Flight 
Factor of 12, allows for unlimited acrobatics. The wing tips, which 
are often damaged during training, are interchangeable. The main 
undercarriage, which has an oleo-pneumatic shock-absorbing system 
and retracts upwards and inwards, is attached to the front spar ; like 


the flaps, it is actuated by hydraulic means. The wheels are equipped 


with two-sided pneumatic brakes, and are replaced with skis for winter 
operations. The monocoque fuselage lies on top of the wing and 
is attached to it by four bolts. 
and is accessible through separate cockpit canopies which fold upwards. 
The pupil sits in front and is confronted by more or less the same 


It contains two pilot seats in tandem 


instrumentation as he would find in a single-seater fighter : turn and 
bank indicator and gyro-horizon for blind flying, remote and direct- 
reading compasses, airspeed indicator, climb indicator, etc., as well as 
all engine controls, propeller-pitch controls, oxygen equipment and 
radio-telephony equipment. Finally, the aircraft is equipped with 
lamps for night flying. 

The engine drives a Hamilton-Standard two-blade, hydraulic, 
A total fuel 
supply of 57 Imp. Galls., contained in four wing tanks, enables single- 


constant-speed propeller, built under licence by Fiat. 


seater training flights of up to 875 miles (514 flying hours) to be 
carried out on economic cruising output. With two occupants and 
35 Imp. Galls. of fuel, the range amounts to 530 miles. 

Further praiseworthy characteristics of this new training aircraft 
are its relatively high horizontal speed and good climbing ability. 
The first characteristic is thanks to the narrow, elliptical cross-section 
of the fuselage, the retractable undercarriage, and the generally good 
streamlining of the fuselage. Maximum speed is 202 m.p.h., and 
even on economic cruising power (about 55 per cent. of the rated 
The high rate 
of climb and service ceiling are largely thanks to the relatively low 


power), the cruising speed still amounts to 160 m.p.h. 


all-up weight and the accordingly low power loading ; to these come 
the advantage of the controllable-pitch propeller. 

In conclusion, it should be pointed out that the G.46 has been 
designed to meet the manufacturing requirements of large-scale pro- 
duction. To save time, all separate parts are manufactured in jigs ; 
the assembly jigs are built up of standard-size elements, which assures 
extensive interchangeability of parts and assembly units. About 
100 aircraft are now approaching completion, 70 being on order from 
the Argentine Government and 25 from the Italian Air Force. Ri. 


All-metal construction, closed-in cockpit and interchangeable undercarriage (wheels or skis) enable the G.46 to be operated under all weather conditions. 























Our new irregular feature 


Say it with “ Flying Flowers’’ 


> 


is the 
order of the day, every day, from our chief 
editor. 
far more understandable to the reader. A 
simple map, a well conceived diagram, a good 
selection of photos ; all these things eliminate 


“I want to see plenty of pictures,’ 


“Profuse illustration makes an article 


the necessity of a long-winded written expla- 
nation.” 

We have long recognised the wisdom of this 
advice, and never fail to give our readers as 
many photos as possible. The Christmas issue, 
for example, contained an article entitled 
“Flying Flowers.” Illustrations were in abund- 
ance, and one reader, at least, was highly 
appreciative. 

Rudolph Rudder, as we have come to call 
him, was not attracted so much by the Dutch 
flower exchange at Aalsmeer, the transporta- 
tion by barge of potted plants, or the dry ice 
for packing cut flowers, but... well, read for 
yourself : 


To Interavia, Geneva. 
Dear Sirs, 


At the beginning of every month I purchase 
Interavia from the bookstall, and in the De- 
cember issue I find on page 675 the photo of 
a K.L.M. air hostess. I would be very glad 

‘ to have her address. Are you perhaps’ able 
to give it me, or else to advise me on how to 
get into touch with her? 
appreciate your affirmative reply in this con- 
nection. If you cannot help me, don’t bother to 
reply. 


I would greatly 


Yours truly, 
Rudolph Rudder. 


Our hearts bled for Rudolph. 
that you may also appreciate his dilemma, we 
herewith repeat the photo. 

On the other hand, we would also like you 
We have 
never yet had to deal with anything besides 


In order 


to appreciate Interavia’s dilemma. 


aeronautics. And suddenly we found ourselves 







r™ eee 


NL 





beng Plow 


in the awkward rdéle of a marriage bureau. It 


should not be thought for a moment that we 
took Rudolph’s request lightly. We were well 
aware that his heart was heavy, much heavier 
than air. 
attack strategy, promotion of international 


But how to classify the matter : 


relations, biological warfare ? 


An unhappy end before it began. 


In our confusion we turned to K.L.M. for 
help. Royal Dutch Airlines, who celebrate 
their thirtieth anniversary this year, have had 
a great deal of experience. You may remember 
the story of how an Arab chief recently 
wanted to buy a K.L.M. air hostess for his 
harem, offering the Captain of the aircraft five 
sheep and one camel in exchange. 

As you see, K.L.M. ought to know some- 
thing about life. But, unfortunately, they 
declared themselves unable to comply with 
Rudolph’s request. Duty requires that they 
keep a cold eye on the commercial side of 
things. As it happens already, the charming 
air hostesses leave the comfortable interior of 
speedy, luxurious and many-engined K.L.M. 
airliners too soon and too frequently for the 
comparatively unsafe and non-scheduled mar- 
riage-boat, which fact, in view of the high 
expenses involved in their training, means a 
The only 


advice K.L.M. can give Rudolph is to make 


noticeable loss to the Company. 


frequent use of their Holland-Switzerland 
connection, in order that he may eventually 
meet his “flying flower” in person. 

But there is a P.S. to the letter, which, poor 
Rudolph, is going to come as rather a shock : 


** Just as this is going out we hear that Miss X 
(see picture) has announced that she is engaged 
to be married, which probably means another 
loss to K.I..M. in the near future.” 


We are afraid that Rudolph will have to 
console himself by thinking that every airliner 
flying at 300 m.p.h. and 20,000 feet above 
him, might be the one containing his flying 
We don’t 
Miss X to look down on him.or not. 


flower. know whether to tell 


Heavenly brides. 


K.L.M. is not the only airline company to 
complain about the romantic departures of 
feminine flight personnel. has 
repeatedly referred to the lively demand for 
her colleagues. Perhaps some men think that 
girls so used to offering charming service and 
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Esmeralda 


bringing cups of coffee to people in bed 
must necessarily make excellent wives. Of 
course, you never can tell ... but such hopes 
might lead to big disappointments. 

What’s the use of warning people. Certainly 
no use at all when film star Michele Morgan, 
in ‘Aux Yeux du Souvenir,” shows with what 
grace and charm an air hostess can pass a 
piece of soap over the screen from her shower- 
bath into the neighbouring one (where, of 
course, the heroic pilot is rubbing himself 
down). Finally, with their arms about each 
other, hostess and pilot walk away along the 
runway on which the flaming letters E.N.D. 
appear—just as in K.L.M.’s letter. 

But what about the airlines’ point of view ? 
How can we help them ? Should they insist 
on air hostesses’ signing some sort of anti- 
marriage pledge, or else engage only girls 
who are already married ? No, we fear that 
this wouldn’t help matters at all. They might, 
of course, employ only stewards. But what is 
there to prevent these young men, in dashing 
uniforms, from getting hitched to some mil- 
lion-dollar heiress ? Perhaps it would be a 
good idea if the executives themselves took 
on the job. This would create a very good 
impression on passengers, and, as far as pride 
is concerned, is it not written in history that 
even kings have stooped to wash their guests’ 
feet ? But there’s still a hitch to the idea. An 
air hostess, you see, can calm an irate passenger 
with the words : “I'll see that your complaint 


reaches the management.” 


Resuscitating Rudolph. 


When we illustrated ‘‘Flying Flowers,” we 
had a choice between two photos of K.L.M. 
air hostesses, of which we only published one 
The time seems appropriate now to publish 
the other one. It brings a new element into 
our conversation with Rudolph. Perhaps this 


element is ... 


4 fart. rad 


still fancy-free. 
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FEDERATION AERONAUTIQUE INTERNATIONALE, PARIS 


Gordon Bennett Trophy Race for Free Balloons. 


Let us briefly recall the history of the Gordon 
Bennett international balloon races. They were 
instituted in 1906, a year after the foundation 
of the F.A.I., by James Gordon Bennett, 
proprietor of the New York “Herald.” The 
trophy was awarded for the greatest distance 
covered by a free balloon of not more than 
2,200 cubic metres volume, filled with coal 
gas. Not more than three competitors could 
be delegated by each aero club. An aero club 
winning the trophy three times in succession 
became its permanent owner. 

The race was staged thirteen times and won 
four times by a Belgian balloonist, G. De- 
muyter, who, with the Aero Club of Belgium, 
became the permanent possessor thereof in 
1924. 

In 1925, however, Belgium instituted a 
second Gordon Bennett cup, which was 
permanently won in 1928, after four competi- 
tions, by two American balloonists, Kepner 
and Earickson. The U.S.A. then put a third 
trophy into competition—offered by Henry 


La Meétéorologie du Navigant. By A. Viaut. Editions 
Blondel la Rougery, Paris, 1949. 


The author, who is Director of the French National 
Meteorological Services, has grouped in this handbook 
all that a pilot or navigator should know about meteo- 
rology—plus a little more—according to the latest 
scientific developments. Extremely complete and very 
easy to consult, it is also profusely illustrated. It 
will therefore be appreciated both as an instructive 
book and a work of reference. Six chapters cover 
physical fundamentals, winds, front formation, weather 
phenomena, organisation of weather services, and 
finally how this is all applied to making air navigation 
safe. Fifty selected photos of various cloud formations, 
as they appear to the ground observer and the flyer, as 
well as weather maps and an index of examples of how 
meteorological advice is given, considerably enhance 
the value of this book. In all, there are 257 pages, 
139 diagrams, 54 photos and four maps. (French.) 

Ri. 


A First Book of Meteorology. By Arthur J. Starr, 
M.Sc. George G. Harrap & Co., Ltd., London, 
Sydney, Toronto and Bombay, 1949. 


In only 76 pages, with 20 photos, 17 diagrams and 
weather maps, and a few tables, the author has suc- 
ceeded in giving an elementary explanation of the 
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Ford. The U.S.A. won it again, for the second 
time, W.T. van Orman winning the 1929 and 
1930 races, and Lieutenant Settle that of 1932. 
The “Chicago Daily News” subsequently 
offered a fourth trophy, which was won in 
1935 by a Polish balloonist, Burzinski, and 
again put into competition as the fifth Gordon 
Bennett cup. 

In 1936 and 1937, G. Demuyter again won 
the races which started in Poland and Belgium, 
when he travelled 1,715 and 1,936 kilometres, 
respectively. In the following year, a Polish 
balloonist, Janusz, won it with 1,692 kilo- 
metres. The record distance covered in all 
competitions was achieved by a Frenchman, 
Maurice Bienaimé, who in 1912 travelled 
2,190 kilometres from Stuttgart, Germany, to 
Rubuoyi, Russia. 

The F.A.I. has now decided to re-organise 
the Gordon Bennett balloon races. Since 
Poland is unable to organise the competition 
this year in view of her war-damaged installa- 
tions, the Aero Club of Belgium has agreed to 








make the necessary preparations. Take-off for 
the 27th competition (fourth competition for 
the fifth trophy) will take place on Septem- 
ber 11th, 1949, in Brussels. 

In accordance with the decision taken at the 
last General Conference of the F.A.I., this 
year’s competition will be restricted to balloons 
of not more than 900 cubic metres volume, 
filled with pure hydrogen or, in a case of need, 
hydrogen mixed with coal gas. At least ten 
balloons are required for the race to take 
place, and one nation may not send more than 
three balloons. The competition will consist 
of a pure distance race without handicap. 

The following prizes will be awarded : 

a) The Gordon Bennett Trophy, to be 
awarded to the national aero club whose 
balloon gains first place. 

b) Money prizes totalling 200,000 Belgian 
francs. 

Entries must be announced by the national 

aero clubs to the Aero Club of Belgium before 
. 


July rst, 1949. 








weather and its causes, the measuring equipment and 
methods used by meteorologists, the weather pheno- 
mena and principles of forecasting, in an interesting 
and easily understood manner. Although this booklet 
is written for the general public—farmers, fishermen, 
yachtsmen, etc.—and for geography teaching in second- 
ary schools, there is no doubt that private flyers can make 
good use of it to increase their knowledge of the 
weather. Anybody who doubts this, need only have 
a shot at giving the correct answers to all of the 61 
recapitulation questions grouped at the end of the 
book. Ri. 


With the British and U.S. Forces at War. A Military 
Reader. Edited by J. N. Augé and P. H. Ferrieu. 
Marcel Didier, Paris. 


This is a collection of writings or extracts from 


writings by some of the foremost English and Ame- | 


rican war reporters of World War II, which has been 
compiled for the purpose of teaching English in French 
Army, Navy and Air Force academies. Abbreviations, 
technical expressions and colloquialisms of military 
English, which would be beyond the secondary school 
knowledge of English of most foreigners, are explained 
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in footnotes and in a short dictionary at the end of the 
book. There are 271 pages, in English with occasional 
French explanations. wi 





Elléments de la théorie des moteurs a combustion interne a 
régime rapide. By Professor D. Jacovleff. Eyrolles, 
Paris, and Editions Desoer, Liége, 1948. 


This collection of notes on lectures given at the 
University of Li¢ge is not meant to be a manual or 
textbook, but requires that the reader have a wide 
knowledge of reciprocating engines and is confined 
to problems of especial importance in connection with 
piston. engines working at high speed: mass forces 
and their equilibrium, fuels, combustion, mixture 
formation, distribution and regulation, cooling. The 
last part of the book treats selected problems of a 
narrower scope, such as valve spring oscillations, fuel 
injection, etc. In view of the rapid progress being 
made and the unavailability of really up-to-date docu- 
mentation, no attempt is made to describe actual 
constructions. However, the book will be useful to the 
scientific engineer in so far as it summarises the most 
valuable works published on the subject up to 1946, 
and lists them, about 300 in all, in an appendix. There 
are 437 pages and eight large plates. (French.) 7. 
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AVIATION POLITICS 


@ The civil aviation agreement concluded between 
Ireland and Holland in May, 1948, has been extended 
in scope. The agreement originally provided rights 
for K.L.M. Royal Dutch Airlines and Aer Lingus 
Teoranta to operate services between Dublin and 
Amsterdam. K.L.M. has now been given additional 
rights enabling it to use Shannon airport on its Amster- 
dam—New York route. Hitherto, K.L.M. had been 
forced to use Prestwick, in Scotland, which did not 
prove to be the most advantageous arrangement. In 
return, Aer Lingus has received rights to operate 
services between Shannon, Amsterdam and_ points 


beyond. 


Berlin Air-Lift : 

@ January 9th was the 2ooth day since the Russians 
severed land communications between the Western 
Zones of Germany and Berlin. In that period the 
Anglo-American air-lift made 105,735 flights, transport- 
ing a total of 781,647 tons of supplies. The U.S. Air 
Force’s 317th Troop Carrier Wing has been transferred 
from Tachikawa, Japan, to the Berlin air-lift. This 
unit is equipped with Douglas C-54 “Skymasters.” 


FIRST FLIGHTS 


@ The first production model Dassault MD 315 
“Flamant” twin-engined aircraft made its first flight 
from Mérignac aerodrome on January sth. The air- 
craft will be built in different versions, for ambulance 
work, military communications, bombing instruction 
and feeder transportation. 


@ The first Nord 1400 “Noroit” twin-engined aircraft 
made its maiden flight on January 7th. SNCA du Nord 
is building 25 units, some as amphibians and others 
as flying-boats. Accommodating a seven-man ¢rew, 
the Nord 1400 should attain a top speed of 220 m.p.h. 
and have a combat radius of 1,860 miles. 





Nord 1400 *Noroit.”’ 


NEW AIRCRAFT 


@ McDonnell Aircraft Corp., of St. Louis, Mo., is 
understood to be building the prototype of a twin- 
engined naval jet fighter designated McDonnell 
XF3H-1. The type is probably a more powerful 
version of the U.S. Navy’s F2H-1 “Banshee” twin-jet 


fighter. 


@ Tests with the manned flying mock-up of the 
Convair XF-92 Delta-wing supersonic fighter are 
reported to be progressing at the U.S. Air Force’s 
test base at Muroc, California. The test programme is 
being carried out under conditions of extreme secrecy. 


* Excerpts from Nos. 1601-1624 (21st December, 
1948, to 22nd January, 1949) of “Interavia Air Letter,” 
an aeronautical digest published five times weekly, 
with photo service, in separate English and French 
editions. 
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@ Lockheed Aircraft Corp. is stated to be developing 
a twin-engined freight transport designated Lockheed 
L-163, for both civil and military use. It seems that 
the L-163 is derived from the Lockheed P2V ‘“Nep- 
tune” long-range patrol bomber. 


@ These are the latest characteristics and performance 
data released on the Boeing XB-47 “Stratojet” six- 
engined jet bomber: span, 116 ft. ; length, 108 ft. ; 
height, 28 ft. ; gross weight, 125,000 lbs. ; max. bomb 
load, over 10 tons ; max. speed, about 600 m.p.h. ; 
service ceiling, 35,000 ft. ; range, about 2,000 miles ; 
combat radius, over 800 miles. 


@ The XT-30 two-seater trainer developed by Douglas 
Aircraft Co. is an all-metal low-wing monoplane with 
single fin and rudder unit and retractable undercarriage. 
The power plant is a Wright R-1300 “Cyclone 7” air- 
cooled seven-cylinder radial developing 800 H.P. for 
take-off, which is submerged in the fuselage aft of the 
cockpit. A tractor propeller is driven by a shaft 
running beneath the cockpit floor. Span is 36 ft. 4 in., 
length 36 ft. 9 % in., and design gross weight 5,999 lbs. ; 
maximum speed is 286 m.p.h. at 10,000 ft., and cruising 


speed 190 m.p.h. 


@ The prototype of a new helicopter has been built 
by Hamilton Helicopter, Inc., whose workshops are 
located af Baltimore Municipal Airport. It is a two- 
seater with two co-axial three-blade rotors and an all- 
metal fuselage with fixed tricycle undercarriage. The 
empennage consists simply of a fin and rudder. The 
engine furnishes 125 H.P. Grossing 1,500 lbs., the 
new helicopter is expected to attain a top speed of 
100 m.p.h. and possess a maximum range of 300 miles. 


@ A version with swept-back wing and tail surfaces 
of the Vickers-Supermarine S.10/44 ‘Attacker’ jet 
fighter is expected to be flying in the near future. 


@ Blackburn Aircraft Ltd. aims to start flight tests 
shortly with the prototype of a new aircraft equipped 
with a gas-turbine engine. This machine has been 
developed for the Royal Navy and its designation is 
not yet available. 


@ SNCA du Sud-Est announces that the prototype 
SE 2010 “Armagnac” airliner started its preliminary 
taxi trials at Blagnac aerodrome, Toulouse, at the 
beginning of the year. A few short hops have already 
been made. Designed to accommodate 84 passengers 
by day and 78 by night, the SE 2010 grosses 160,937 Ibs. 





SE 2010. 


@ SNCA du Centre is working on a new transport 
aircraft, to be designated NC 290, which will have four 
Hispano-built Rolls-Royce “Nene” turbo-jets. It is 
intended to accommodate 60 passengers in a pressurised 
cabin. Span will be 144 ft. 4 in., length 104 ft. 4 in., 
and gross weight 99,200 lbs. 


@ The prototype of the NC 1080 single-jet carrier- 
borne fighter is approaching completion at SNCA du 
Centre’s Issy-les-Moulineaux plant. It is powered with 
a Hispano-built Rolls-Royce “Nene” turbo-jet and its 
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armament comprises three 20-mm. cannon. Span is 
36 ft. 1 in., length qo ft. 6'/, in., and wing area 290 


sq. ft. 


@ The prototype of the Bréguet 761 four-engined 
freight transport is almost complete and flight trials 
should begin in the near future. The fuselages of five 
additional units are under construction at Villacoublay. 





Bréguet 761, 


@ Avions Marcel Dassault is working out the project 
of a new four-engined freight transport which will be 
known as the Dassault MO 600. Power plant is to 
consist of four Bristol “Hercules” 2,500 H.P. radials. 
It is being designed to carry a payload of 19,850 lbs. 
over a range of 620 miles, or one of 11,000 lbs. over 


1,240 miles. 


@ The Fiat G.218 twin-engined airliner, now being 
designed, is to be an all-metal low-wing monoplane 
with a pressurised cabin for 24 to 32 passengers. There 
is to be a retractable nose-wheel undercarriage and 
power will come from two Pratt & Whitney R-2180-E12 
radials of 1,650-H.P. take-off output. 


@ The Aero Ever R.18 high-wing three-seater personal 
aircraft designed by E. Rubik and manufactured by 
the Aero Ever plant at Esztergom, Hungary, is powered 
with a Walter “Major 4” air-cooled four-cylinder in- 
line developing 130 H.P. maximum power and rated 
at 120 H.P. Span is 38 ft. */, in., length 25 ft. 33/, in., 
wing area 150 sq.ft., and gross weight 1,520 Ibs. 
Cruising speed amounts to 99 m.p.h., ceiling 19,680 ft., 
and range 375 miles. 


POWER PLANTS 


@ The Pratt & Whitney JT-6B “Turbo-Wasp,” which 
is the American licence-built version of the British 
Rolls-Royce “Nene” turbo-jet, has successfully compiet- 
ed its official 150-hour military qualification test, with 
static thrust ratings up to 5,000 lbs. Deliveries of the 
first production JT-6B (U.S. Navy designation : 
J-42-P4) engines were made at the end of December 
and these units are now installed in the Navy’s Grum- 
man FoF-2 ‘“Panther’’ carrier-borne single-engined 


fighter. 


Pratt & Whitney JT-6B 
*“Turbo-Wasp”’ jet en- 
gines (American-built 
**Nenes’’) receive their- 
final control before 
being delivered to 
Grumman Aircraft En- 
gineering Corp. 
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@ The latest development in the de Havilland “Goblin” 
turbo-jet series is the “Goblin 4.” Although no per- 
formance figure is yet released, The de Havilland 
Engine Co., Ltd., states that the power output of the 
“Goblin 4” is considerably higher than that of the 
“Goblin 3,”” which has a static thrust of 3,300 lbs. 


@ One version of the Rolls-Royce “Dart” propeller- 
turbine with increased shaft power now delivers 
1,400 H.P, and will be known as the “Dart 3.” This 
engine will be installed in the Vickers V.C.2 “Vis- 
count”’ four-engined airliner. 


@ Société de Constructions et d’Equipements Méca- 
niques pour |’Aviation (SOCEMA) is testing a new 
propeller-turbine, the SOCEMA TGA-Ibis, and a new 
turbo-jet, the SOCEMA TGAR-1008. The TGA-Ibis 
has a fifteen-stage axial compressor, an annular combus- 
tion chamber and a four-stage turbine. Turning at 
6,550 f.p.m. on the bench at sea level, it furnishes 
2,410 shaft horsepower plus 1,210 Ibs. residual thrust. 
The TGAR-1008 has an eight-stage axial compressor, 
an annular combustion chamber and an eight-stage 
turbine. At 6,600 r.p.m. its static thrust is 4,850 Ibs. 





SOCEMA TGAR.-1008 turbo-jet of 4,850 Ibs. static 


thrust. Several prototypes have been completed and 
are now being subjected to bench tests. 


INDUSTRIAL NEWS 


@ Consolidated Vultee Aircraft Corp. has delivered 
the hundredth “Convair-Liner.”” The aircraft was the 
seventh of the twelve “Convair-Liners” ordered by 
K.L.M. Royal Dutch Airlines. A total of 58 “Convair- 
Liners” remain to be delivered to domestic and foreign 
airlines under current contracts. 


@ Hoppi-copters Ltd. has been founded in Great 
Britain to manufacture the “Hoppi-copter” single- 
seater helicopter developed in the United States by 
Hoppi-copters Inc. The British firm is headed by 
B.E. Martin and H.T. Pentecost (President of the 
U.S. firm). Two prototypes have been brought from 
the U.S.A. to Great Britain and are now being tested. 
The British-built version will feature a number of 
structural changes and if everything proceeds satis- 
factorily ‘“Hoppi-copter” production will be started, 
whereby a sales price of £450 is being contemplated. 
The power plant will consist of a two-cylinder Marwyn 
engine manufactured by Marwyn Ltd., of Bournemouth, 
Hampshire, of which B.E. Martin is a director. 


@ The Castel-Mauboussin CM.100 twin-engined freight 
transport, built by Establishements Fouga & Cie, it being 
flight-tested. The CM.1o1, which is the prototype of 
a projected passenger version of the aircraft, is under 
construction. 


Castel-Mauboussin CM.100 twin-engined freight trans- 
port, derived from the CM.10 cargo glider. 
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AIR TRANSPORTATION 
Intercontinental : 


@ Pan American World Airways has increased its New 
York—Calcutta service from three to four round 
flights weekly. The Lockheed “Constellations” flying 
the line call at Boston, Gander, Shannon, London, 
Brussels, Istanbul, Damascus, Karachi and Delhi, 
linking with the carrier’s trans-Pacific services from 
Calcutta to San Francisco. 


@ On January 18th Trans World Airline started 
operations to Zurich, Switzerland. Lockheed ‘“Con- 
stellations,"”” one of which is known as the “Star of 
Zurich,” now call at Zurich twice weekly in both 
directions of the New York—Paris—-Rome—Athens— 
Cairo service. 


@ British Overseas Airways Corporation discontinued 
its twice-weekly Baltimore—-Bermuda service on 
January 17th, thereby enabling the New York— 
Bermuda schedule to be increased from four to six 
services weekly. 


@ On January 7th Braathens SAFE (South American 
and Far East Airlines), the Norwegian private air 
carrier, inaugurated a regular weekly service from 
Amsterdam to Hong Kong via Geneva, Rome, Cairo, 
Sharjah, Bombay, Calcutta and Bangkok. The route 
is hown with Douglas DC-4s. 


@ Anextension of the Warsaw-Sofia service to Istanbul 
and Palestine is reportedly planned for the near future 
by LOT, the Polish national airline. Together with 
its Stockholm—Warsaw service, LOT would therefore 
be able to provide a through connection from Scan- 
dinavia to the Near East. 


Europe : 

@ American Overseas Airlines has increased its 
Frankfurt—Berlin service from 14 to 39 round flights 
weckly. The schedule has been stepped up in order 
to help the air-lift. 


@ British European Airways Corporation will open 
a Manchester—Birmingham—Paris service this spring, 
supplementing the present Paris—Manchester—Glas- 
gow service operated by Air France. The British 
carrier has stepped up its London—Zurich—Vienna 
schedule from three to four flights a week. 


@ Swissair plans to extends its recently-opened 


Zurich—Manchester service to Glasgow, following 
delivery of its “Convair-Liners” later this year. 





“Convair-Liners’’ due to be delivered to Swissair, now 
being assembled by Consolidated Vultee Aircraft Corp. 


Miscellaneous : 


@ Increased aircraft mileage was reported for 1948 by 
Warren L. Pierson, Chairman of the Board of Trans 
World Airline. Revenue ton-miles on the domestic 
routes, including air mail, air parcel post, air express 
and air freight, totalled 24,783,459, whilst 8,232,373 
revenue ton-miles were flown on the overseas routes. 
Revenue passenger-miles amounted to 852,562,000 on 
the domestic routes and 255,118,000 on the foreign 
routes. 


@ According to provisional statistics for operations 
in 1948, British Overseas Airways flew 366,500,000 
passenger-miles, carried 119,343 passengers (a 22.2 per 
cent. increase over 1947), 3,166 tons of freight (an 
increase of 68.8 per cent.) and 1,720 tons of mail (an 
increase of 8.6 per cent.). The Corporation’s route 
network now totals 150,000 miles. 
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@ Trans-Canada Air Lines has published a tentative 
review of its activities in 1948: Route mileage was 
increased by 5,000 to 15,000 ; revenue mileage increased 
by 2,000,000 to 20,000,000; the company carried 
$37,000 passengers, 5,685,000 lbs. of mail and 
3,722,000 lbs. of cargo on domestic flights ; on overseas 
flights TCA transported 31,500 passengers, 223,000 lbs. 
of mail and 667,000 lbs. of cargo, mostly on the 
Montreal—London service, which involved 1,400 trans- 
Atlantic flights. Gordon R. McGregor, President, has 
indicated that TCA operated well in the red during 
1948. However, he believed that the 1948 operating 
deficit for domestic operations would be less than half 
the $1,760,000 of 1947. 


@ Air France intends to increase its transportation 
potential in 1949, partly by speeding up the turn- 
round of its aircraft and partly by acquiring several 
new, large airliners. The company plans to improve 
its present services rather than establish new routes, 
and proposes in particular to develop its air freight 
services. This would be achieved by replacing the 
“Languedoc 161s” with Douglas DC-4s on passenger 
services and switching the former aircraft to all-cargo 
operations. Air France is negotiating the purchase of 
five DC-4s from American Airlines and one Lockheed 
“Constellation” from Aerovias Guest, the Mexican 
carrier. The French airline is also interested in a 
number of Douglas C-54s which K.L.M. Royal Dutch 
Airlines may wish to dispose of. 


@ British Commonwealth Pacitic Airlines will introduce 
Douglas DC-6 airliners on its Sydney—San Francisco 
route in March, 1949. ‘Trans-Pacific schedules will be 
stepped up from the once-weekly Sydney—San Fran- 
cisco flight and once-fortnightly Auckland—San 
Francisco flight to twice weekly and once weekly 
respectively. The use of DC-6s will cut ten hours off 
the present flying time (42 hours) and will also entail 
a reduction in the stop-over time at Honolulu from 
24 to 12 hours. 


@ The Italian airline compaties have the following 
aircraft fleets, according to the report by General 
E. Emanuele, Chairman of the Italian Air Registration 
Authority : Airone has four Fiat G.12 L’s ; Alitalia, 
two Fiat G.12’s, five Fiat G.12 L’s, tive SIAI-Marchetti 
S.M. 95 B’s, five Avro “Lancastrians” and one Avro 
“Anson”; Linee Aeree Italiane, 16 Douglas DC-3s ; 
SISA and Transadriatica, 12 Douglas DC-3s between 
them ; there is no information concerning Avio Linee 
Italiane’s fleet. Italian airline companics operate a 
total of 56 aircraft ; air charter, publicity and flying 
school operators own 44, acro clubs own 29, and 
87 aircraft are privately owned. 


SERVICE AVIATION 


a 


@ Lieutenant-Colonel Gael 
Cressaty, Commander of 
the French inter-ministerial 
air transport group, based 
uw Villacoublay aerodrome, 
has been made an Officer of 
the Legion of Honour. 
Cressaty, who belonged 
with Lieutenant Fleurquin 
an Adjutant Carlier to the 
1st Acrobatics Squadron, 
has logged 6,650 
military flying and rates as 


hours’ 





France’s most experienced  Lt.-Colone! Gael Cressaty. 


service pilot. 
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The Long Arm... 


About fifteen months have gone by since the three armed services 
of the U.S.A. were brought together in a single National Military 
Establishment under the National Security Act. During the last days 
of 1948, U.S. Secretary of Defence James Vincent Forrestal, whose 
job is to co-ordinate the activities, decisions and budgets of the three 
services, came out with suggestions for making this unification of the 
Army, Navy and Air Force more effective. That the majority of his 
suggestions are concerned with the rdles of the Air Force and Naval 
Air Arm in U.S. national security is not surprising. He is not so much 
trying to act as mediator in the old and still existent squabble between 
the Navy and the Air Force on the competencies of these two services. 
After fifteen months of unification under one roof (the Joint Chiefs 
of Staff), it has been possible to define their respective roles and missions, 
and thus to iron out many of the contentions. Forrestal therefore 
proposed that responsibility for strategic air warfare belong to the Air 
Force and that.the Navy be made responsible for anti-submarine war- 
fare and—with its aircraft carriers—chiefly tactical air warfare. 

Although, at the time of writing, these sugyestions have not 
been given official and legislative teeth, they seem to have broken 
much of the resistance offered by certain high officers. On 
January 11th the U.S. Air Force announced a sweeping revision of 
its hitherto sharply defended aircraft procurement programme, stating 
that it had cancelled contracts totalling more than $310,000,000 for 
about 240 jet-propelled and other short-range aircraft clearly destined 
for tactical jobs, in favour of using the money thus made available to 
increase the size and striking power of its fleet of long-range strategic 
bombers—a ‘“‘substantial number” of B-36 six-engined super-heavy 
bombers in addition to the 94 already ordered, modernisation of the 
B-36s already delivered, and of the B-s;0 four-engined heavy bombers. 

Towards the end of the last war almost all military writers based 
Germany’s defeat in England on the reasoning that, although the Luft- 
waffe was good tactically, strategically it had been completely neglected. 
Luftwaffe leaders were quick to quote theoreticians of the Douhet 
school, but slow to understand the real meaning of their theories. 
German warfare planning gave many jobs to the Luftwaffe which 
should have been assigned to the naval forces, so that in the Battle of 
Britain, and even more so in the eastern campaigns, the small German 
fighting units were far from being up to their assignments. 

Was the United States better armed in the Pacific ? Would the 
Japanese have succeeded, almost unhindered, in over-running the 
entire Pacific area if the Americans had not managed to devise immediate 
strategic counter-measures ? 

The decision of January 11th shows that the U.S.A. does not intend 
to scatter to the winds the lessons learned in World War II. Neither 
are the Americans making the mistake of planning entirely on the basis 
of flying equipment still under development. Firm in the knowledge 
that an immediately available long-range striking air force is the best 
tool for home defence, they are making the best of the equipment now 
on hand. 

If we take into account the extraordinary long time required for 
developing and perfecting a modern long-range heavy bomber, and 
reason on the basis of the level now attained in guided-missile engineer- 
ing, it does not appear excluded that Forrestal’s strategic air fleet may 
be the last of its kind. 
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Marginal Notes 


\Vanted — Gruesome Headline 


A university student in Bombay crashed in his two-seater personal 
aircraft. The machine turned turtle and the pilot crawled out with a 
broken leg. Three days later this news was reported, with the exact 
place, date and hour of the incident, on page two of certain U.S., 
French and Swiss dailies. 

In Chicago two automobiles crashed into each other, resulting in 
one person killed, two seriously injured and three slightly injured. 
Even in New York none of the newspapers took any notice of the 
occurrence, and if any European paper had reported it, nobody would 
have been the least interested. 

Why ? Simply because newspaper editors know perfectly well 
that an aviation accident, however slight, draws public attention, 
whereas an automobile crash, even if it has disastrous consequences, 
is thoroughly stale. 

On the occasion of the recent New Year festivities in the U.S.A., 
eleven students lost their lives when their non-scheduled DC-3 crashed 
near Seattle. Every American and European newspaper carried a 
detailed report on the incident. Around the same time it was learned 
from New York that during the Christmas celebrations 494 persons 
lost their lives in road accidents and that another 207 were killed in 
the same way during the subsequent New Year period ; but the news 
stopped at these figures. On the day of the Seattle air accident a bus 
crashed into a pond near Rennes, France, drowning seventeeen persons ; 
and on the same day a bus shot off a bridge at Montorio Romano, 
Italy, resulting in forty-four people injured, ten of them seriously. 
The news just about managed to cross the frontiers of the neighbouring 
countries, and was reported in not more than three or four lines in 
the local papers. 

The garish headlines unfortunately earned by air travel are in no 
way restricted to crashes—with or without fatalities. Delays or other 
such minor imperfections in transport organisation can easily be front- 
page news if they concern civil aviation. 

As a result of storms in the west of the U.S.A. around New Year, 
twenty-two express trains were snowbound. In Chicago about 10,000 
travellers could not leave until the railroad schedules had been suitably 
modified, and non-Chicagoers had to find hotel accommodation in the 
city. And who cared ? But if the same fate had been suffered by only 
forty passengers of a transcontinental airliner, then a hundred news- 
papers would promptly have informed the world that civil aviation 
is not what it ought to be. 


Statistics released at the beginning of 1949 by the Air Transport 
Association of America on domestic operations during last year, report 
1.41 fatal crashes per 100,000,000 passenger-miles against 3.2 in the 
preceding year. 

The optimist can dream up the following, statistics. 
four-engined airliner does its job at an average speed of 250 m.p.h. 
Consequently, to fly 100,000,000 miles it would require 400,000 hours. 
As a year is made up of 8,760 hours, you would have to fly around for 
45-66 years before running the risk of getting bumped off. 

The realist will prefer to base his opinion on commonsense rather 
than a slide rule. He will notice from the accident reports in the news- 
papers how many serious transport accidents slip by almost unnoticed 
if, instead of involving the relatively young aviation branch, they are 
concerned with time-worn modes of transportation. 


A modern 
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Flying to Geneva gives you longer winter sports holidays! 





Behind HIGH-QUALITY 
ESSO AVIATION PRODUCTS... 


A Great Petroleum Research Organization 


Testing... comparing... proving... over 2,000 trained petroleum 
scientists and technicians are constantly at work in Esso 
laboratories. Their never-ending research on petroleum products 
assures you that Esso Aviation Products always meet rigid 
specifications for highest quality and uniformity. 

Fliers along the airways of the world look to the Esso winged oval 
as the symbol of these standards carefully maintained. 

During more than 40 years of experience in the aviation field, 

Esso has won the respect of both great airlines and 

private owners for quality, dependability 


and service. 


AVIATION 


ESSO EXPORT CORPORATION, AVIATION DEPARTMENT - 25 BROAD STREET, NEW YORK 4, N.Y. 





